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GENERAL PURPOSE TRANSISTORS in SOT-23/SOT-89* /SOT-143** 


RATINGS hee - 7 fy 

type Vcpo VcEo Ic Prot |min./max. at Ic/VcE | max. at Ic/Ip typ. | page 
V V mA mW mA/V MHz 

P-N-P 
BC807 100/600 0,70 500/50 |100 | 149 
BC808 149 
BC856 75/475 | 0,30 10/0,5 |150 | 183 
BC857 75/475 0,30 10/0,5 }150 | 183 
BC858 75/800 030 # 10/0,5 |150 | 183 
BC869* 85/375 0,50 1000/100; 60 | 207 
BCV26 > 20000 1,0 100/0,1 |220 | 241 
BCV62** 100/800 0,65 100/5 150 | 249 
BCV63** 100/900 0,65 100/5 200 | 253 
BCV64** 100/900 0,30 100/0,5 |200 | 257 
BCV65** | 75/800 0,30 10/0,5 |100 | 261 
BCW29 | 120/260 © 0,30 10/0,5 | 150 | 269 
BCW30 2 15/500 269 
BCW61A 120/220 0,25 10/0,25| 180 | 289 
BCW61B 180/310 , 289 
BCW61C 250/460 289 
BCW61D 380/630 289 
BCW69 120/260 0,30 10/0,5 |150 | 293 
BCW70 120/500 293 
BCW89 120/260 313 
BCX17 100/600 0,62 500/50 |100 | 317 
BCX18 317 
BCX51* 40/250 0,50 500/50 | 50 | 329 
BCX52* 40/160 329 
BCX53* 40/160 329 
BCX/1G 120/220 0,25 10/0,25/180 | 341 
BCX71H 180/310 341 
BCX71J 250/460 341 
BCX71K 380/630 | 341 
PMBTA55 50 0,25 100/10 50 | 769 
PMBTA56 50 0,25 100/10 50 | 769 
PMBTA63 5 000 1,5 100/0,1 1125 | 771 
PMBTA64 5,000 1,5 100/0,1 {125 | 771 


* Types in SOT-89 package. 
** Types in SOT-143 package. 
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GENERAL PURPOSE TRANSISTORS in SOT-23/SOT-89* /SOT-143** 


RATINGS VCEsat 
type Vcpo VcEO Ic Ptot |min./max. at Ic/VcE | max. atlc/Ip . | page 
V V mA V mA 

N-P-N 

BC817 45 45 500 310; 100/600 100/1 |0,70 500/50 | 200 | 155 
BC818 25 25 500 310 155 
BC846 65 65 100 200/220/800 2/5 |0,25 10/0,5 | 300 | 161 
BC847 45 45 100 200 161 
BC848 30 30 100 200 161 
BC868* 20 20 1000 1000} 85/375 500/1 |0,50 1000/100; 60 | 201 
BCV27 40 30 300 350)/> 20000 100/5 | 1,0 100/0,1 | 220 | 243 
BCV61** 30 =. 30 100 200} 100/800 2/5 |0,60 100/5 |300 | 245 
BCV71 80 60 100 350; 110/220 2/5 |0,25 10/0,5 | 300 | 265 
BCV72 200/450 . 265 
BCW31 32 32 100 350/110/220 2/5 | 0,25 10/0,5 |300 | 277 
BCW32 200/450 277 
BCW33 420/800 277 
BCW60A 32 32 200 8 150/120/220 2/5 |0,35 10/0,25} 250 | 285 
BCW60B 180/310 285 
BCW60C 250/460 285 
BCW60D 380/630 285 
BCW71 50 45 100 350/110/220 2/5 |0,25 10/0,5 | 300 | 301 
BCW72 220/450 : 301 
BCW81 450/800 309 
BCX19 50 45 500 425 / 100/600 100/1 |0,62 500/50 {200 | 323 
BCX20 30 25 323 
BCX54* 45 45 1000 1000; 45/250 150/2 |0,50 500/50 | 130 | 333 
BCX55* 60 60 40/160 333 
BCX56* 100 80 40/160 333 
BCX70G 45 45 200 = =150/ 120/220 2/5 |0,35 10/0,25| 250 | 337 
BCX70H 180/310 337 
BCX70J 250/460 337 
BCX70K 380/630 — 337 


* Types in SOT-89 package. 
** Types in SOT-143 package. 
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GENERAL PURPOSE TRANSISTORS in SOT-23/SOT-89*/SOT-143* * 


RATINGS hee VCEsat 
type VcBo VcEO Ic Ptot | min./max. at IC/VCE | max. at Ic/Ip page 
Vv V mA mA/V V mA 


N-P-N 

PMBT6428 250/600 0,2 10/0,5 757 
PMBT6429 500/1250 0,2 10/0,5 757 
PMBTAQO5 0,25 100/10 761 
PMBTAQO6 0,25 100/10 761 
PMBTA13 1,5 100/0,1 763 


PMBTA14 1,5 100/0,1 


RATINGS F fT Cre 
type Vcspo Vceo Ic min./max. at lc/VcgE | typ: at f typ. typ. |page 
VoeomA mA/V MHz |MHz_ | pF 
P.N-P 
BF536 200 350 | — 351 
BF550 0,1 | 325 |0,5 | 355 
BF569 4,5 800 900 /|0,33| 359 
BF579 45 800 1350 | 0,46; 367 
BF660 — 650 | 0,65} 379 
BF/67 800 900 (0,3 | 383 
BF824 100 450 {0,1 | 399 
N-P-N 
BF5/0 — > 490 (1,6 | 363 
BF840 380 {0,3 | 405 
BF841 380 (0,3 | 405 
BFS18 35/125 100 200 {0,85 | 525 
BFS19 | 65/225 100 260 /|0,85 | 525 
BFS20 40/85 — 450 = |0,35 | 531 


— Types in SOT-89 package. 
** Types in SOT-143 package. 
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** ‘Types in SOT-143 package are denoted by two asterisks (**). 


BROAD-BAND TRANSISTORS in SOT-23/SOT-89* /SOT-143** 


RATINGS 


NFE 

type Vcpo Vceo Ic min./max. at I¢/VcE 

V V mA mA/V 
P-N-P 
BFT92 20 15 25 20/= 14/10 
BriTg9s 15 12 35 20/ 30/5 
N-P-N 
BFG67** 20 10 50 300! 20/— 15/5 
BFQ17* 40 25 150 1000; 25/— 150/6 
BFQI8A 25 15 150 14000 | 25/-— 100/10 
BFQ19* 20 15 75 500! 25/~- 75/10 
BFO67 20 10 50 180 | 100 15/5 
BFR53 18 10 50 250{ 25/— 50/5 
BF R92 20 15 25 200; 25/— 14/10 
BFR92A 20 15 25 200; 40/—- 14/10 
BF R93 15 12 35 200! 25/- 30/5 
BFR93A 15 12 35 250) 40/- 30/5 
BFS17 25 15 25 2501! 20/150 2/1 

20/— 1/1 
SWITCHING TRANSISTORS in SOT-23/SOT-89* 
RATINGS hFE VCEsat t (max.) 

type Vcspo Vceo !c_ Prot jmin./max. atlc/Vef] max. atic/Ip} on/off at Ic/Ip | page 

V V mA mW mA/V Vo mA/mA ns mA 
P-N-P 
BSR12 15 15 100 250; 30/120 50/1 10,45 100/10 | 20/30 30/3 581 
BSR15 60 40 600 425) 100/300 150/10 11,6 500/50 | 45/100 150/15 | 593 
BSR16 60 60 7 593 
BSR18 40 40 200 250! 50/150 10/1 10,40 50/5 70/250 ~=—«10/1 603 
BSR1I8A 40 40 200 250) 100/300 10/1 |0,4 50/5 70/300 10/1 603 
BSR20 130 120 600 350; 40/180 10/5 {0,5 50/5 611 
BSR20A 160 150 600 350; 60/240 10/5 {0,5 50/5 611 
BSR30* 70 60 1000 1000; 40/120 100/5 10,5 500/50 [500/650 100/5 615 
BSR31* 70 60 100/300 615 
BSR32* 90 80 40/120 615 
BSR33* 90 80 100/300 615 
BSS63 110 100 100 350; 30/— 25/1 10,25 25/25) — — 627 
BST60* 60 45 500 1000 1000/— 150/10 }1,3 500/0,5 }400/1500 500/0,5; 653 
BST61* 80 60 653 
BS T62* 100 80 653 
PMBT3906 40 40 200 300 | 100/300 10/1 {0,25 10/1 35/225 10/1 753 
PX 13906 40 40 200 1000 | 100/300 10/1 {0,25 10/1 783 


35/225 10/1 


Types in SOT-89 package are denoted by an asterisk (*). 
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SWITCHING TRANSISTORS in SOT-23/SOT-89* 


RATINGS hee 

type Vcpo VcEO !c_ Ptot |min./max. at I¢/VcE|max. at Ic/Ig | on/off atic/Ip page 

V V mA mW 
N-P-N — 
BSR13 60 30 800 425); 100/300 150/10 |1,6 500/50 | 35/285 150/— 
BSR14 75 40 1,0 
BSR17 60 40 200 350; 50/150 10/1 {0,3 50/5 70/225 ~—- 10/1 
BSR17A 60 40 200 350; 100/300 10/1 {0,3 50/5 | 70/250 10/1 
BSR19 160 140 600 350} 60/250 10/5 {0,25 50/5 
BSR19A 180 160 600 350! 80/250 10/5 |0,20 50/5 
BSR40* 70 60 1000 1000; 40/120 100/5 {0,5 500/50 |250/1000 100/5 
BSR41* , 100/300 
BSR42* 90 80 1000 1000; 40/120 100/5 {0,5 500/50 |250/1000 100/5 
BSR43* | 100/300 | | 
BSS64 | 120 80 100 350; 20/80 10/1 |0,2 50/15 /1000 15/1 
BST50* 60 45 500 1000 |1000/— 150/10 |1,3 500/50 |400/1500 500/0,5 
BST51* 80 60 500 1000 
BST52* 100 80 500 1000 
BSV52 20 12 100 250; 40/120 10/1 |0,2 50/5 | 12/18 10/3 
PMBT3903 | 60 40 200 300; 50/150 10/1 |90,3 50/5 | 35/175 10,1 
PMBT3904 | 60 40 200 300/ 100/300 10/1 |90,3 50/5 | 35/200 10,1 
PXT3904* | 60 40 200 1000); 100/300 
LOW-NOISE TRANSISTORS in SOT-23 (F < 4 dB at f = 1 kHz; B = 200 Hz) 

RATINGS hFE VCEsat fT 

type Vcpo Vceo (Ic Ptot | min./max. at!IC/VcE | max. at Ic/Ip 

V V mA mW mA/V V mA 
P-N-P 
BC859 30 30 100 200 | 125/800 0,3 10/0,5 
BC860 45 45 100 200 | 125/800 2/5 | 0,3  10/0,5 
BCF29 32 32 100 350 | 120/260 2/5 | 0,3 10/0,5 
BCF30 32 32 100 350 | 215/500 2/5 | 0,3. 10/0,5 
BCF70 | 50 45 100 350 | 215/500 0,3  10/0,5 
N-P-N 
BC849 30 30 100 200 | 450/800 2/5 | 0,25 10/0,5 
BC850 45 45 100 200 | 
BCF32 32 32 100 350 | 200/450 2/5 | 0,25 10/0,5 
BCF33 32 32 100 350 | 420/800 2/5 | 0,25 10/0,5 
BCF81 50 45 350 | 420/800 0,25 10/0,5 


100 


. Types in SOT-89 package are denoted by an asterisk (*). 
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587 
587 
‘599 
599 
607 


607 
619 
619 
619 
619 


633 
649 
649 
649 
681 


749 
749 
779 


page 


191 


191 
213 
213 
229 


171 
171 
221 
221 
237 


SELECTION 


HIGH-VOLTAGE TRANSISTORS in SOT-23/SOT-89* 


RATINGS hee 
Vcpo Vceo (Ic Prot | min./max. at Ic/VcE page 
V Vo mA mW mA/V 

P-N-P 
BF621* | 300 — 20 1000 50/— 25/20 |0,8 30/5 60 | 375 
BF623* ; 250 250 20 1000 50/— 25/20 |0,8 30/5 60 | 375 
BF821 300 _ 50 310 50/— 25/20 |0,8 30/5 60 | 393 
BF823 250 250 50 310 50/— 25/20 |0,8 30/5 60 | 393 
BST15* | 200 200 1000 1000 30/150 50/10 | 2,5 50/5 15 | 641 
BST16* | 350 300 1000 1000 30/120 50/10 | 2,0 50/5 15 | 641 
PMBTA92} 300 300 500 300 40/— 10/10 |0,5 20/2 50 | 77/3 
PMBTAQ3] 200 200 500 300 40/— 10/10 | 0,5 20/2 50 | 7/3 
N-P-N 
BF620* | 300 — 20 1000 50/— 25/20 10,6 30/5 60 | 371 
BF622* | 250 250 20 1000 50/— 25/20 |0,6 30/5 60 | 371 
BF820 300 - 50 310 50/— 25/20 | 0,6 30/5 60 | 387 
BF822 250 250 50 310 50/— 25/20 | 0,6 30/5 60 | 387 
BST39* | 350 300 1000 1000 40/160 20/10 | 0,5 50/4 70 | 645 
BST40* 350 250 1000 #1000 40/160 20/10 |0,5 50/4 70 | 645 
PMBTA42| 300 300 500 310 40/— 30/10 |0,5 20/2 50 | 765 


PMBTA43} 200 200 500 310 40/— 30/10 |0,5 20/2 50 | 765 


* Types in SOT-89 package are denoted by an asterisk (*). 
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-FIELD-EFFECT TRANSISTOR in SOT-23/SOT-143*/SOT-89** 


see nasr mete NAPE 


RATINGS [Hess IDSS [-veeies vfs! | Cre IVa 

type *+Vps -VGso Ip Ptot |max. | min./max.| max. | min.| max. | max.) page 

V V mA mW inA V mS | pF uv 
peer | aoe te = bares Seaies 
BF510 80 ~- 30 300) 10 0,8 25) 0,4 — 345 
BF511 1) 4 345 
BF512 2,2 6 345 
BF513 3 7 | 345 
BF989* 20 — 20 200) 50 Zit 9,5 | 0,025 | — 407 
BF990* 18 _ 30 200; 25 1,3 17) | 0,025 | — 409 
BF991* 20 _ 20 200; 50 2,5 10 | 0,020 | — 413 
BF992* 20 ~ 40 200; 25 1,3 20 | 0,04 415 
BF994* 20 — 30 200! 50 2,5 15 | 0,025 | - 417 
BF994S* 20 — 50 300, 50 2,5 15 | 0,025 | - 421 
BF996* 20 — 30 200; 50 2,5 15 | 0,025 | — 423 
BF996S* 20 — 30 300; 50 2,5 15 | 0,025 | — 427 
BF997* 20 — 30 300, 10 2,5 15 | 0,025 | — 429 
BFR30 25 25 10 250 0,2 5 1 | 1,5 0,5 | 453 
BFR31 2,5 1,5 453 
BFR101A* | 30 30 10 200 5 |0,2/1,5 1,0 12 — 517 
BFR101B* | 30 30 10 200 5 1/5 2,5 291 °> — 517 
BFT46 25 25 10 250 0,2 |0,2/1,5 1,0 1,0; 1,5 0,5 | 545 
BSD20* 10 — 50 8230 10; - 2,0 — |0,6 = 577 
BSD22* 20 — 50 8 230 1,0; — 2,0 — |0,6 = 577 
BSR56 40 40 = 250 1 50/— 
BSR57 20/100 
BSR58 | 8/80 
BSS83* 10 = 50 230; 10 = 
BST80** —/0,01 
BST82 —/0,001 
BST84** —/0,01 
BST86** —/0,01 
BST 120** —/0,01 
BST122** —/0,01 
PMBF4391 50/150 
PMBF4392 25/75 ~ 
PMBF4393 5/30 


* Types in SOT-143 package are denoted by an asterisk (*). 
** Types in SOT-89 package are denoted by two asterisks (**). 
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TRIGGER DEVICES 


SOT-23 


BRY62 SOT-143 


DIODES in SOT-23 unless indicated 


RATINGS 


VR Ip 
V mA 


Cq 
max. | page 


VF max, (mV) 
atl-F =mA 
10/100 - 150 


type description 


BA682** | band switch —/1000 = 63 
BA683** | band switch —/1000 _ 63 
BAS16 high-speed switch 855/— 1250 65 
BAS17 low-voltage stabilizer 830/960 — 69 
BAS19 high-speed switch —/1000 73 
BAS20 high-speed switch —/1000 73 
BAS21 high-speed switch —/1000 _ 73 
BAS28* fast switch double diode 855/— 1250 81 
BAS29 switch 750/900 — 85 
BAS31 two diodes in series 750/900 85 
BAS32** | high-speed switch —/1000 — 87 
BAS35 common anode double diode 750/900 85 
BAS56* | ultra-high-speed switch 

double diode 750/— — 95 
BAT17 Schottky barrier 600/— — 99 
BAT18 band switch /1200 0 — 103 
BAT54 Schottky barrier 400/1000 107 
BAT74* Schottky barrier; double diode 400/1000 — 111 
BAV23* | two diodes —/1000 — 115 
BAV/0 common cathode double diode 855/— 1250 117 
BAV99 two diodes in series 855/— 1250 121 
BAV100** | general purpose —/1000 125 
BAV101** | general purpose —/1000 ~ 125 
BAV102** | general purpose —/1000 — 125 
BAV 103** | general purpose —/1000 — 125 
BAW56 commen anode double diode 855/— - 1250 133 
* SOT-143. 
** SOD-80. 
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VARIABLE CAPACITANCE DIODES SOT-23 and SOD-80¢ 


RATINGS 


VR Ip 


CHARACTERISTICS 
Cq ratio 
at Vp = 3/25 V 
at f= 1 MHz 


type page 


V mA 


BB215< typ. 8,3 137 
BB2194 12 to 15 139 
BBY31 typ. 5 141 
BBY 40 5 to 5,6 145 


VOLTAGE REGULATOR DIODES 


voltage 
tolerance 


Prot | 'zRM | 'FRM | Max. Vp at lp 
page 


type case range (V) 


BZD27 3,9 to 270 5 2300 | — = = = 697 
BZV49 2,4 to 75 5 1000 | —** 250 1 50 701 
BZV55 2,4 to 75 5 500 | — 250 0,9 10 711 
BZX84 2,4 to 75 S 350 | 250 250 0,9 10 725 


RECTIFIER DIODES 


type case 


BYD17D SOD-87 
BYD17G SOD-87 | 1,5 
BYD17J SOD-87 | 1,5 
BYD17K | SOD-87 | 1,5 
BYD17M ; SOD-87 | 1,5 
BYD37D SOD-87 | 1,5 
BYD37G SOD-87 | 1,5 
BYD37J SOD-87 | 1,5 
BYD37K SOD-87 | 1,5 
BYD37M SOD-87 | 1,5 


* 


Types with 2% tolerance available on request. 
** IZRmM limited by P7RMmax: 
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TYPE NUMBER 
SURVEY 


Index of type numbers 


In this alpha-numeric list we present all surface mounted devices mentioned in this handbook. | 


marking 
type / 6 = © |type device nearest 
number reverse} type conventional type(s) 
BA682 - - = @ jred band | diode BA482 63 
BA68 3 - - - @ /red and diode BA483 63 
orange | 
BAS16 e@ - - - {A6 diode BAW62, 1N4148 65 
BAS 17 e - - - JA91 diode BA314 69 
BAS 19 e - - - {A8 diode BAV19 73 
BAS20 e - - - {A81 diode BAV20 | 73 
BAS21 e - - - {A82 | diode BAV2 1 73 
BAS28 - - @ - |{A61 2 diodes| 1N4148 81 
BAS29 e - - = {L20 diode BAX12 85 
BAS 31 @e - - - IL21 2 diodes| BAX12 85 
BAS32 - - - @ |black band diode 1N4148 87 
BAS 35 e - - = JL22 2 diodes| BAX12 85 
BAS56 -~ —- @ - |L51 2 diodes| BAVi0 95 
BAT17 e - - - {A3 diode BA480 99 
BAT 18 e - - = JA2 diode BA482 103 
BAT54 e - - - {L4 |diode | BAT85 | 107 
BAT74 ~ - @ - IL41 /2 diodes| BAT85 111 
BAV23 - - @ - {L30 2 diodes| BAV21 115 
BAV70 e - - - |jA4 2 diodes| BAW62, 1N4148 (double) 117 
BAV99 @ - - - JA7 2 diodes} BAW62, 1N4148 (double) 121 
BAV100 - - - @ {green and | diode BAV10 125 
black 
BAV101 - - - @ |{green and | diode BAV19 125 
brown 
BAV102 - - - @ |green and} diode BAV20 125 
red 
BAV103 - = - @ {green and | diode BAV21 125 
orange 
BAW56 @ - - - {Al diode BAW62, 1N4148 (double) 133 
BB215 - - - @ white and | diode BB405B 137 
| green 
BB219 - - - @ |white diode BBI09 139 
BBY 3 1 ® - - = {$1 diode BB405 141 
BBY 40 e - - - {82 diode BB809 145 
BC807-16 | @ - - - {5A SAR | PNP BC327-16 -BC817-16 | 149 
-25 |@ - - - |5B  5BR | PNP -25 -25 ; 149 
~40 |e@ - - - |5C 5CR | PNP ~40 -4Q | 149 
BC808-16 |e - - - |IS5E  5ER | PNP BC328-16 BC818-16 | 149 
-25 |e - - - |5F 5FR | PNP ~25 -25 | 149 
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rr) marking 
type N & ~ 8 type device nearest complement] page 
number 5 5 5 S reverse! type conventional type(s) 
nn nn] ~ type 

BC808-40 |e - - - | 5G  5GR PNP BC328-40 BC818-40 | 149 
BC817-16 |e - - - | 6A  6AR NPN BC337-16 BC807-16 | 155 

-25 le - - - | 6B 6BR NPN ras, -25 | 155 

-40 |e - - 6C 6CR NPN ~40 -40 | 155 
BC818-16 |e - - - | 6E  6ER NPN BC328-16 ~BC808-16 | 155 
BC818-25 |@ - - - | 6F  6FR NPN BC328-25 BC808~-25 | 155 

~40 |e - - - | 6G  6GR NPN ~40 --40 | 155 
BC846A @® - - - 1A 1AR NPN BC546A BC856A 161 
BC846B @ - - - 1B 1BR NPN BC546B BC856B 161 
BC847A @-- - 1E 1ER NPN BC547A, BC1O7A BC857A 161 
BC847B e - -~- - | IF 1FR NPN  BC547B, BC107B BC857B 161 
BC847C @ - - - 1G GR NPN BC547C BC857C 161 
BC848A e - - - 1J 1JR NPN BC548A, BC108A BC858A 161 
BC848B e - - - | 1K 1KR NPN BC548B, BC108B BC858B 161 
BC848C e@ - - - 1L 1LR NPN BC548C, BC108C BC858C 161 
BC849B e - - - |2B  2BR NPN BC549B, BC109B BC859B 171 
BC849C e - - - |2C 2CR NPN BC549C, BC109C BC859C 171 
BC850B e® - - 2F 2FR NPN ~BC550B, BCY59 BC860B 171 
BC850C e - ~ -~ |2G 2GR NPN BC550C, BCY59 BC860C 171 
BC856A e - - - | 3A  3AR PNP BC556A BC846A 183 
BC856B e - - - | 3B 3BR PNP BC556B BC846B 183 
BC857A @ - - - 3E 3ER PNP BC557A, BC177A BC847A 183 
BC857B @ - - - 3F 3FR PNP BC557B, BC177B BC847B 183 
BC857C e - - ~- |3G 3GR PNP BC557C BC847C 183 
BC858A e - - - | 33  3dR PNP BC558A, BC178A BC848A 183 
BC858B eo - - | 3K  3KR PNP BC558B, BC178B BC848B 183 
BC858C @ ~- - - 3L 3LR PNP BC558C BC848C 183 
BC859A e - - - |4A  4AR PNP BC559A, BC179A, BCY78 191 
BC859B e - - - |4B  4BR PNP BC559B, BCY79 BC849B 191 
BC859C e - - 4c 4CR PNP BC559C, BCY79 BC849C 191 
BC860A @e - - - |4E 4ER PNP BC560A, BCY79 191 
BC860B e - - - |4F  4FR PNP BC560B, BCY79 BC850B 191 
BC860C @® - - - 4G 4GR PNP BC560C, BCY79 BC850C 191 
BC868 - @ - - | CAC NPN BC368, BD329 BC869 201 
BC869 - @ - - | CEC PNP BC369, BD330 BC868 207 
BCF29 e - - - {C7 C77 PNP BC559A, BCY78, BC179 — 213 
BCF30 e - - - {|c8 C9 PNP BC559B, BCY78 BCF32 213 
BCF 32 e - - - {D7 D77 NPN BC549B, BCY58, BC109 | BCF30 221 
BCF33 e - - - | D8 D8 1 NPN BC549C, BCY58 921 
BCF70 e@ - - - |H?7 H71 PNP BC560B, 229 
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BCY79 


type 
number 


BCF81 
BCV26 
BCV27 
BCV61 
BCV62 


BCV63 
BCV64 
BCV65 
BCV71 
BCV72 


BCW29 
BCW30. 

BCW31 
BCW32 
BCW33 


BCW60A 
BCW60B 
BCW60C 
BCW60D 


BCW61A | 


BCW6 1B 
BCW61C 
BCW6 1D 
BCW69 
BCW70 


BCW7 1 
BCW72 
BCW8 1 
BCW89 
—BCX17 


BCX18 
BCX 19 
BCX20 
BCX5 1 
BCX52 


BCX53 
BCX54 
BCX55 
BCX56 
BCX70G 


. 


device 
type 


NPN 
PNP 
NPN 
NPN 
PNP 


NPN 
PNP 
PNP/NPN 
NPN 
NPN 


PNP 
PNP 
NPN 


| NPN 


NPN 


NPN 
NPN 
NPN 
NPN 
PNP 


PNP 
PNP 
PNP 
PNP 
PNP’ 


NPN 
NPN 
NPN 
PNP 
PNP 


PNP 
NPN 
NPN 
PNP 
PNP 


PNP 
NPN 
NPN 
NPN . 
NPN 


nearest 


conventional type(s) 


BC550C 


BC516 
BC517 
BC547 
BC557 


BC546A 
BC546B 


BC178A, 


BC178B, 


BC108A, 
BC 108B, 
BC108C, 


BC548A 
BC548B 
BC5 48B 
BC548c 
BC558A 


BC558B 
BC558B 
BC558C 
BC557A 


BC558A 
BC558B 
BC548A 
BC548B 
BC548C 


BC557B 


BC547A 
BC547B 
BC547C 
BC556A 
BC327 


BC328 
BC337 | 
BC338 
BC636, 
BC638, 


BC640, 
BC635, 
BC637, 
BC639, 
BC107A, 


BD 136 
BD138 


BD 140 
BD135 
BD137 
BD139 
BC547A 


— BCV27 
BCV26 
BCV62 
BCV61 


BCV64 
BCV6 3 


BCW89 


BCW31 
BCW32 
BCW29 
BCW30 


BCWO1A 
BCW6 1B 
BCW61C 
BCW6 1D 
BCW60A 


BCW60B 
BCW60C 
BCW60D 
BCW7 1 
BCW72 


BCW69 
BCW70 


BCV71 
BCX 19 


BCX20 
BCX17 
BCX 18 
BCX54 
BCX55 


BCX56 
BCX5 1 
BCX52 
BCX53 
BCX71G 
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TYPE NUMBER 
SURVEY 


TYPE NUMBER 
SURVEY 


~) 
type ~ device nearest complement! page 
number 5 type conventional type(s) 

(op) pane ba 
BCX70H e. - AH NPN BC107B, BC547B BCX71H | 337 
BCX70J ee - - AJ NPN BC107B, BC547B BCX71J | 337 
BCX70K | @ - - AK NPN BC107C, BC547C BCX71K | 337 
BCX71G x - - BG PNP BC177A, BC557A BCX70G | 341 
BCX7 1H eo Ss BH PNP ~ BC177B, BC557B BCX7OH | 341 
BCX7 1d Or, es BJ PNP BC177B, BC557B BCX70J | 341 
BCX71K ee - - BK PNP BC557C BCX70K | 341 
BF510 A Ss 56 FET BF410A 345 
BF511 S7 FET BF410B 345 
BF512 e = = 58 FET BF410C 345 
BF513 ee - - S9 FET BF410D 345 
BF536 e - - G3 PNP BF936 351 
BF550 e - - G2. G5 PNP BF450 355 
BF569 eo - - G6 PNP BF970 359 
BF570 & = = B26 NPN BF370 363 
BF579 e - - o7 PNP BF979 367 
BF620 - @- DC NPN BF420, BF471, BF871 BF621 371 
BF621 - @ - DF PNP BF421, BF472, BF872 BF620 375 
BF622 - @ - DA NPN BF422, BF469, BF869 | BF623 | 371 
BF623 e - DB PNP BF423, BF470, BF870 BF622 375 
BF660 .-> G8 G81 PNP BF6O6A 379 
BF 767 <= = G9 PNP BF967 383 
BF820 e- - 1V NPN BF420 BF821 387 
BF821 e - - 41W PNP BF 421 BF820 393 
BF822 oe - - 1X NPN BF422 BF823 387 
BF823 Gi = 1Y PNP BF423 BF822 393 
BF824 ee - - F8 PNP BF324 399 
BF8 40 @ ? F3 NPN BF240 405 
BF841 e- - F31 NPN BF241 405 
BF989 - - @ M89 FET BF960 407 
BF990 oi Se M90 FET BF980 409 
BF99 1 = S® M91 FET BF98 1 413 
BF992 - - @ M92 FET BF982 415 
BF994 = oe M94 FET BF964 417 
BF994S - - @ M93 FET BF964S 421 
BF996 - = @ M96 FET BF966 423 
BF996S - ©@ M95 FET BF966S 427 
BF997 a M83 FET 429 
BFG67 - - © V3 NPN BFG65 433 
BFQ17 - @ - FA NPN BFW16A 437 
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TYPE NUMBER 
SURVEY 


ae marking 
type ~ & |type device nearest complement} page 
number Ps S reverse conventional type(s) 

wn wn type oe Rae eee ae: 
BFQ18A - @ ~ + | FF BFQ34 
BFQ19 - @ -~ - | FB BFR96 
BFQ67 6 SS Tt AyD BFQ65 
BFR30 Oi a M1 BFW11, BF245 
BFR31 e = = = | FET BFW12, BF245 
BFR53 @ - - = | NI N4 NPN BFW30, BFW93 463 
BFR92 ee iS = P4 P4 NPN BFR9IO 473 
BFR92A eS. > Sp? “ps NPN BFR9O 483 
BFR93 @ - ~ ~- | RT R4 NPN BFR91 495 
BFR93A @ - - - | R2- RS5 NPN BFR91 505 
BFRIO1A ip te Oe: M97 FET = 517 
BFR101B ~ 7 @ = M98 FET te 517 
BFS17 @ - - - | BIL £4 NPN BFY90, BFW92 519 
BFS 18 ® - - - | FL F4 NPN BF185, BE495 525 
BFS19 @ - - - | F2. FS5 NPN BF184, BF494 525 
BFS20 Oe, Sa G4 NPN BF 199 531 
BFT25 = = |) yy. v4 NPN BFT24 537 
BFT46 oe - = M3 FET BFW13, BF245 545 
BFT92 @e - - - | wi Ww4 PNP BFQ51; 52 553 
BFT93 @ - - - | XT xX4 PNP BFQ23; 24 559 
BRY61 © Se Se AS PNPN BRY56, BRY39 565 
BRY62 ee = 84 PNPN BRY39 571 
BSD20 - @ - = | M31 FET 7 577 
BSD22 =) @> >> = IM? FET = 5/7 
BSR12 ee - -~ - | BS BB PNP 2N2894A BSV52 581 
BSR13 OSS PE 7 NPN 2N2222, PH2222 BSR15 587 
BSR14 eS eS yg. - 984 NPN 2N2222A, PH2222A BSR16 587 
BSR15 O20 eet a PNP 2N2907, PH2907 BSR13 593 
BSR16 ee - ~ ~ | T8  T81 PNP 2N2907A, PH2907A BSR14 593 
BSR17 e* - = = u9—ssi 9 NPN 2N3903 BSR18 599 
BSR1I7A e - ~ | U92 U93 |} NPN 2N3904 BSR18A | 599 
BSR 18 e - - | 79 91] PNP 2N3905 BSR17 603 
BSR18A e - - | 792 T93 |. PNP 2N3906 BSRI7A | 603 
BSR19 ¢ ~ U35 : NPN 2N5550 BSR20 607 
BSR19A e - ~ | 36 NPN 2N5551 BSR20A | 607 
BSR20 e* - 2 4) P35 PNP 2N5400 BSR19 611 
BSR2Z0A e - | T36 PNP 2N5401 BSR19A | 61] 
B5R30 - @ ~ | BRI PNP 2N4030 BSR40 615 
BSR3 1 ~ ~@ ~ | BR2 PNP 2N4032 BSR41 615 
BSR32 - © = BRS PNP 2N4031 BSR42 615 
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TYPE NUMBER 


SURVEY 


type 

number reverse 
BSR33 ~ @ - = BR4 
BSR40 = Gr ss oS AR 1 
BSR41 - @ - AR2 
BSR42 SF) & AR3 
BSR43 ae ee AR4 
BSR56 = = M4 
BSR57 @ mS M5 
BSR58 oo = M6 
BS563 eo = & 3 T6 
BS564 e = & us U3 U6 
BSS83 ne oie M74 
BST15 = & = = BT 1 
BST 16 ~ @ BT2 
BST39 - @ AT 1 
BST40 Ss Ce AT2 
BST50 - @ AS1 
B5T51 - @ - - AS2 
BST52 a AS3 
BST60 2 3@- =) = BS1 
BST61 - @ - - BS2 
BST62 - @ - - | BS3 
BST80 - ©@ KM 
BST82 e - 02 
BST84 = 8. = KN 
BST86 - @ $ KO 
BST120 - @ - - LM 
BST122 -~ @ - = LN 
BSV52 @® - - « B2 B3 
BYD17 

BYD37 } SOD-87 

B2D27 

BZV49 - @ - = x 
B2V55 ~~ = @ 

B2X84 @® - - - a 
PMBF439 1 @ - - = M62 
PMBF4392 |@ - - - M63 
PMBF4393 | @ - - - | M64 
PMBT2222 @® - - - P1B 
PMBT2222A| @ - - P1p 
PMBT2907 @ ~ P2B 
PMBT2907A!1@ - - = P2F 


* For marking of these types see page 20. 
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device 
type 


PNP 
NPN 
NPN 
NPN 
NPN 


FET 
FET 
FET 
PNP 
NPN 


FET 
PNP 
PNP 
NPN 
NPN 


NPN 
NPN 
NPN 
PNP 
PNP 


PNP 
FET 
FET 
FET 
FET 


FET 
FET 
NPN 
diode 
diode 


diode | 


diode 
diode 
diode 
FET 
FET 


FET 
NPN 
NPN 
PNP 
PNP 


nearest 


conventional type(s) 


2N4033 
BSX46-6 

BSX46-16 
2N3020 
2N3019 


2N4856 
2N4857 
2N4858 
BSS68 
BS538 


_ 2N54A15 


2N5416 
2N3439 
2N3440 


BSR5O, 
BSR51, 
BSR52, 
BSR60, 
BSR61, 


BSR62, 
BST70A 
B5T72A 
BST74A 
BST76A 


PH2369, 


B2V85 


— B2X79, 


BZX79, 
2N4301 
2N4392 


2N4393 
2N2222 


BSS50, BDX42 
B5551, BDX43 
BSS52, BDX44 
BS560, BDX45 
BSS61, BDX46 


BSS62, BDX47 


BSX20 


BZX55 
BZX55 


2N2222A 


2N2907 


2N2907A 


BSR43 
BSR30 
BSR31 
BSR32 
BSR33 


BSS64 
BSS63 


BST40 
BST39 
BST16 
BST15 


BSR12 


complement] page 


735 


PMBT2907 | 739 
PMBT2907A| 739 
PMBT2222 | 743 
PMBT2222Ai 743 


TYPE NUMBER 
SURYEY 


Index of type numbers 


a an 
type N OO — device nearest complement) page 
number 5 5 5 type conventional type(s) 
nnn 

PMBT3903 | @ - - - | P1Y NPN 2N3903 PMBT3905 | 749 
PMBT3904 | @ - - | PIA NPN 2N3904 PMBT3906 | 749 
PMBT3906 | @ - - - | P2A PNP 2N3906 PMBT3904 | 753 
PMBT6428 | @ - - - | P1IK NPN 2N6428 7157 
PMBT6429 | @® - - - | PIL NPN 2N6429 157 
PMBTAO5 e - = — 1 PTE NPN MPSAO5 PMBTA55 | 761 
PMBTAO6 @ - = = | PIG NPN MPSAQ6 PMBTA56 | 761 
PMBTA13 e@ - - - | PIM NPN MPSA13 PMBTA63 =| 763 
PMBTA 14 ee - - - | PIN NPN MPSA14 PMBTA64 | 763 
PMBTA42 oe = = P1D NPN MPSA42 PMBTA94 765 
PMBTA43 > we: & i PTE NPN MPSA43 PMBTA93 | 765 
PMBTA55 eo > = =- | P26 NPN MPSA55 PMBTAO5 | 769 
PMBTA56 eo °S Gf P2H NPN MPSA56 PMBTAO6 769 
PMBTA63 eS = = & P2U PNP MPSA63 PMBTA13 771 
PMBTA64 @ - - - P2V PNP MPSA63 PMBTA14 771 
PMBTA92 e = =. ©. P2p PNP MPSA92 PMBTA42 773 
PMBTA93 @ - - - | P2E PNP MPSA93 PMBTA43 773 
PMLL5225B 1N5225B 

to | to 775 
PMLL5267B; - - - @® 7 diode 1N5267B 
PXT3904 SO S| OP R NPN 2N3904 PXT3906 |779 
PXT3906 - @ - - | P2A PNP 2N3906 PXT3904 !783 
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TYPE NUMBER 
SURVEY 


BZX84- page 725 


type BZV49- page 701 
SOT-89 SOT-23 
device type diode diode 


nearest conventional type BZV85 series BZX79 series 


C2v4 2Y4 Z11 
C2v7 2Y7 Z12 
C3V0 3Y0 | 213 
C3V3 3Y3 Z14 
C3V6 3Y6 Z15 © 
C3V9 3Y9 Z16 
C4V3 4Y3 Z17 
C4V7 4Y7 ZI 
C5V1 BY 1 Z2 
C5V6 5Y6 Z3 
C6V2 6Y2 Z4 
C6V8 6Y8 Z5 
C7V5 7Y5 Z6 
C8Vv2 8Y2 Z7 
COV1 OY 1 | Z8 
C10 10Y Z9 
C11 11Y Y1 
C12 12Y Y2 
C13 13Y Y3 
C15 15Y Y4 
C16 16Y Y5 
C18 18Y Y6 
C20 20Y Y7 
C22 22Y Y8 
C24 24Y Y9 
C27 27Y Y10 
C30 30Y Y11 
C33 33Y Y12 
C36 36Y | Y13 
C39 39Y Y14 
C43 43Y Y15 
C47 47Y Y16 
C51 51Y ~Y17 
C56 56Y Y18 
C62 62Y | Y19 
C68 68Y Y20 
C75 75Y Y21 


20 July 1984 


type 


PA314 
BA480 
BA48? 
BA48 3 
BAT85 
BAV 10 
BAV18 
BAV19 
BAV20 


BAW62 


BAX12 


BB405 
BB809 
BC 107 
BC 1O7A 
BC 107B 
BC 108 
BC 108A 
BC 108B 
BC 109 
BC 109B 
BC 109C 
BC 146/01 


BC146/02 


BC146/03 


conventional 


type 


BAS17 
BAT1/ 
BA682 
BA683 
PAT54 
PAT74 
BAS56 
BAV100 
BAS19 
BAV101 
PASZO 
BAV 102 
PAS 16 
PAS28 
BAS532 
BAV70 
BAVIS 
BAW56 
BAS29 
PAS31 
BAS35 
BBY 3 1 
BBY40 
BC847 
BCW71/72 
BC847A 
BCW71 
BC847B 
BCW72 
BC848 
BCW3 1-33 
BC848A 
BCW3 1 
BC848B 
BCW32 
BC849 
BCESZ/33 
BC849B 
BCF32 
BCB849C 
BCFC33 
BC849B 
BCF 32 
BC849B/C 
BCF32/33 
BC849C 
BCF33 


micre’. .iniature 


CONVERSION LIST 


type 


BCTT? 


BCT77A 
BC177B 
BC178 
BC178A 
BC1788 
BC179 
BC179A 
BC179B 
BC200/01 


BC200/02 


BC200/03 | 


BC327 


BC327=16 
BC327-25 
BC327-40 
BC327A 
BC328 
BC328--16 
BC3Z6=20 
BC328-40 
BC337 


BC337-16 
BC337-25 
BC337-40 
BC338 


BC338-16 
BC338~25 
BC338-40 
BC368 
BC369 
BC5 16. 


conventional 


microminiature 


(conventional type number to SMD type number) 


conventional 


type type 
BC857 BCS 1-7 
RCW69/70 BC546 
RCB57A 
BCW69 BC546A 
BC857B 
BCW70 BC546B 
BC858 
BCW29/30 BC547 
BC858A 
BCW29 BC547A 
BC858B 
BCW30 BC547B 
BC859 
BCF29/30 BC547C 
BC859A 
BCF29 BC548 
BC859B 
BCF30 BC548A 
BC859B 
BCF29 BC548B 
BC659B/C 
BCF29/30 BC548C 
BC859C 
BCF30 BC549 
BC807 
BCX 17 BC549B 
PBC807-16 
BC807-25 BC549C 
BC807-40 

BC550 

BC808 
BC808-- 16 BC550B 
BC808-25 BC550C 
BC808-40 BC556 
BC817 
BCcxX19 BC556A 
BC817-16— 
BC8 17-25 BC556B 
BC817-40 BC557 
BCS 18 
BCX20 BC557A 
BC818-16 
BC8 18-25 BC557B 
BC8 18-40 
BC868 BC557C 
BC869 BC558 
BCV26 


CONVERSION 
LIST 


microminiature 


type 


BCV27 
BC8 46 
BOV IAN? 72 
BC846A 
BCV7 4 
BC3846B 


BOVIS 


BC847 
BCW71/71/81 
BC847A 
BCW7 1 
BC847B 
BCW72 
BC847C 
BCWS8 1 
BC8 48 
BCW31-33 
BC848A 
BCW3 1 
BC848B 
BCW32 
BC848C 
BCW33 
BC849 
BCF32/33 
BC849B 
BCF32 
BC849C 
BCF33 
BC850 
BCF8 1 
BC850B 
BC850C 
BC856 
BCW89 
BCS56A 
BCW89 
BC856B 
BC857 
BCW69/70 
BC857A 
BCW69 
BC857B 
BCW70 
BC857C 
BC858 
BCW29/30 
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CONVERSION 
LIST — 


ee 


conventional 


microminiature conventional microminiature conventional microminiature 


22 
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BD138-10_ 


type | type type type type type 
BC558A —BCB58A BCY58-EX BC849B BD138~16 BCX52-16 
| BCW29 | | PCW60C BD139 BCX56 
BC558B BC858B BCY58-X BC849C BD139-6 BCX56-6 
| BCW30 BCW60D BD139-19 BCX56~10 
BC558C BC858C | BCY59 BC850 BD139~-16 BCX56-16 
BC559 BC859 : BCX70 fam. BD140 BCX53 
BCF29 /30 BCY59-VII  BCX70G BD140-6 BCX53-6 
BC559A BC859A BCY59-VIII BC8&50B BD140-10 BCX53-10 
BCF29 BCX 70H BD140-16 BCX53-16 
BC559R BC859B | BCY59-IX BC850B BDX42 BST50 
- ee BCF30 BCX70J BDX43 BST51 
BC559C BC859C BCY59-X. BC850C. BDX44 BST52 
-' BC5 60 BC860 © BCX70K BDX45 BST60 
BCF70 | BCY70 | BC860 BDX46 BST61 
BC560A _ BC860A° | BCF70 BDX47 BST61 
BCS 60B BC86OB BCY7 1 BC860 BF 198 
BCF70 BCF70 BF199 BFS20 
BC560C BC860C BCY72 BC859 BF240 BF840 
BC6 35 BCX54 BCF29/30 BF241 BF84 1 
BC6 35-6 BCX5 4-6 BCY78 BC859 BF324 BF824 
BC6 35-10 BCX54-10° mo " BCW61 fam. BF370 BSV52 
BC6 35-16 BCX54-16 BCY78-VII  BC859A BF570 
BC6 36. BCX5 1 BCW61A BF410A BF510 
BC636-6 © BCX51-6 BCY78-VIII BC859A/B BF410B BF511 
BC6 36-10 BCX51-10 BCW61B BF410C BF512 
BC6 36-16 BCX5 1-16 BCY78=IX BC859B BF4 10D BF513 
BC6 37 BCX55 | , sie BCW61C BF419 BST40 
BC637~6 BCX55~-6 BCY78-X BV859C BF420 BF620 
BC6 37-10 BCX55-10 BCW61D BF820 
BC637-16  BCX55-16 BCY79 BC860 BF421 BF621 
— -BC638 — BCX52 BCX71 fam. BF821 
.BC638~6 BCX52-6 | BCY79-VII  BC860A BF422 BF622 
BC6 38-10 BCX52-10 BCX71G BF822 
BC6 38-16 BCX52- 16 BCY79-VIII BC860A/B BF423 BF623 
BC6 39 BCX56 - BCX71H BF823 
BC6 39-6 BCYSE~6 BCY79-IX BC860B BF450 BF550 
BC6 39-10 BCK56.- 10 BCX719 BF451 
BC639-16:> BCX56-16 BD135 BCX54 BF457 BST40 
BC640 | BCX53 BD135-6 BCX54-6 BF458 BST40 
BC640-6 BCX53~-6 . BD135-10 BCX54-10 BF459 BST39 
BC6 40-10 BCX53-10 BD135-16 BCX54-16 BF469 BF622 
BC640-16 BCX53-16 BD136 BCX5 1 BF470 BF623 
‘BCY56_ BC850B | BD136~6 BCX5 1-6 BFA7 1 BF620_ 
BCF7O — BD136-10 BCX5 1-10 BF472 BF621 
BCY57 BC849 BD136-16 BCX51-16 BF494 BFS19 
a BCF32/33 ~4>-BD137 BCX55 — BF494B BFS19 
BCY58 BC849 | BD137-6 BCX55--6 BF495 BFS18 
BCW60 fam. BD137-10  BCX55-10 BE495C BFS18 
BCY58-VII BCW6OA BD137-16  BCX55-16 BF495D BFS 18 
BCY58-VIII BC849B BD138 BCX52 BF606A BF 660 
| BCW60B ‘ BD138-6 — BCX52-6 BF819 BST40 
| BCX52-10 BF857 BST40 


CONVERSION 
LIST 


Conversion list 


conventional microminiature 


APRS CEP cin ti nt pe ne i inte te ei eer tee Am eer erent ener tema 


conventional microminiature 


conventional microminiature 


type type type type type type 
BF858 BST40 BFY52 BSR40 MPSA14 PMBTA14 
BF859 BST39 BFY55 BSR40 MPSA42 PMBTA42 
BF869 BF622 BEY90 BFS17 MPSA43  PMBTA43 
BF870 BF623 BR101 BRY62 MPSA55 PMBTA55 
BF87 1 BF620 BRY39 BRY62 MPSA56 PMBTA56 
BF872 BF621 BRY56 BRY61 MPSA63 PMBTA63 
BF926 BEooU BSR50 BST50 MPSA9Z PMBTA92 
BF 936 BF5 36 BSR51 BST51 MPSA93 PMBTA93 
BF939 BSR52 BST52 PH2222 BSR13 
BF960 BF989 BSR60 BST60 PH2222A BSR14 
BF964 BF994 BSR61 BST61 PH2369 BSV52 
BF9945 BSR62 BST62 PH2907 BSR15 
BF966 BF996 BSS38 BSS64 PH2907A BSR16 
BF996&: BSS50 BST50 1N4148 BAS 16 
BF967 BF 767 BS551 BST51 BAVIO 
BF970 BF569 BSS52 BST52 BAV99 
BF979 BF579 BSS60 BST60 BAW56 
BF980 BF990 BSS61 BST61 1N5225B PMLL5225B 
BF98 1 BF991 BSS62 BST62 to to 
BF982 BF992 BSS68 BSS63 1N5267B PMLL5267B 
BFG65 BFG67 BSV15 BSR30/31 2N929 BC850 
BFQ23 BFT93 BSV15-6 BSR30 2N930 BNC850 
BFQ24 BFT93 BSV15-10 BSR30/31 BCF8 1 
BFQ34 BFQ18A BSV15-16 BSR3 14 2N1613 BSR40 
BFQ34T BFQ18A BSV16 BSR30/31 2N17 14 BSR41 
BFQ51 BFT92 BSV16-6 BSR30 2N1893 BSR42 
BFQ52 BFT92 BSV16-10 BSR30/31 2N2219 BSR13 
BFQ65 BFQ67 BSV16-16 BSR31 2N2219A BSR14 
BFR54 BSV52 BSV17 BSR32/33 2N2222 BSR13 
BFRIO BFR92A BSV17--6 BSR32 PMBT2222 
BFR91 BFR93A BSV17-10 BSR32/33 2N2222A BSR14 
BFR96 BFQ19 BSX19 BSV52 PMBT2222A 
BFRI6S BFQ19 BSX20 BSV52 2N2297 BSR40 
BFT24 BFT25 BSX45 BSR40/41 2N2368 BSV52 
BFT44 BST16 BSX45-6 BSR40 2N2369 BSV52 
BFT45 BST15/16 BSX45--10 BSR40/ 41 2N2369A BSV52 
BFW11 BFR30 BSX45-16 BSR41 2N2483 BC850B 
BFW12 BFR31 BSX46 BSR40/41 2N2484 BC850B/C 
BFW13 BFT46 BSX46~-6 BSR40 2N894Aa BSR12 
BFW16A BFQ17 BSX46-10 BSR40/41 2N2905 BSR15 
BEW30 BFR53 SX46-16 BSR41 2N2905A BSR16 
BFW92 BFS17 BSX47 BSR42/43 2N2907 BSR15 
BFW93 BFR53 BSX47-6 BSR42 PMBT2907 
BFX29 BSR16 BSX47-10 BSR42/43 2N2907A BSR16 
BFX30 BSR16 BSY95A BSV52 | PMBT2907A 
BFX84 BSR40 BZX55 BZX84 2N3019 BSR43 
BFX85 BSR41 B2X79 BZx84 2N3020 BSR42 
BFX86 BSR41 BZV55 2N3053 BSR40/41 
BFX87 BSR16 BZV85 B2V49 2N3903 BSR17 
RFX88 BSR15 MPSAO5 PMBTAO5 PMBT3903 
BFY50 BSR40 MPSAO6 PMBTAO6 2N3904 BSRI7A 
BFY51 BSR40 MPSA13 PMBTA13 PMBT 3904 
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CONVERSION 
LIST 


conventional microminiature 
type type 


2N3905 BSR18 


2N3906 BSR18A 
PMBT 3906 
2N4030 BSR30 
2N403 1. BSR32 
2N4032 BSR31 
2N4033 BSR33 
2N4124 BSR18 
2N4856 BSR56 
2N4857 BSR57 
2N4858 BSR58 
2N5415 BST15 
2N5416 BST 16 
2N64268 PMBT6428 
2N6429 PMBT6429 


2N4123 BSR17 
| 
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MARKING 


Types in SOT-23, SOT-89 and SOT-143 envelopes are marked with a code as listed below. 
The actual type number and data code are on the packing. 


Types in SOT-89 usually have the type number marked in full on the envelope. An exception 


to this is the BZV-49 series. 


The envelope number is mentioned in those cases where the same marking code appears twice. 


mark type no. 


AT1 —-BST39 
AT2 —_BST40 
B1 

B2 BSV52 
B3 

B4 BSV52R 
BS BSR12 
B6 

B7 

Bg BSR12R 
B26  BF570 
BA BCW61A 
(SOT-23) 

BA BCX54 
(SOT-89) 

BB BCW6 1B 
(SOT-23) 

BB BCX5 4-6 
(SOT-89) 

BC BCW61C 
(SOT-23) 

BC BCX54-10 
(SOT-89) 

BD BCW6 1D 
(SOT-23) 

BD BCX5 4-16 
(SOT-89) 


mark type no. 


BE BCX55 

BE BCX55-6 
BG BCX71G 
(SOT-23) 

BG BCX55-10 
(SOT-89) 

BH BCX71H 
(SOT-23) 

BH BCX56 
(SOT-89) 

BJ BCX71J 
(SOT-23) 

BJ BCX56-6 
(SOT-89) 

BK BCX7 1K 
(SOT-23) 

BK BCX56-10 
(SOT-89) 

BL BCX56-16 
BM BCX55-16 
BR1 —_—- BSR30 
BR2 BSR31 
BR3 = BSR32 
BR4  ——- BSR33 
BS1 BST60 
BS2 = BST61 
BS3 —- BST62 

Al BAW56 


A2 BAT 18 
A3 BAT 17 
A4 BAV70 
AS BRY61 


BRY62 


BAS 16 
A61 BAS 28 
A? BAV99 
A8 BAS 19 
A81 BAS20 
A82 BAS21 
A9 
A91 BAS17 
AA BCW60A 
(SOT-23) 
AA BCX5 1 
(SOT-89) 
AB BCW60B 
(SOT-23) 
AB BCX5 1-6 
(SOT-89) 
AC BCW60C 
(SOT-23) 
AC BCX51-10 
(SOT-89) 
AD BCW60D 
(SOT-23) 


mark type no. 


AD BCX5 1-16 
(SOT-89) 

AE BCX52 

AF BCX52-6 
AG BCX70G 
AH BCX70H 
(SOT-23) 

AH BCX53 
(SOT-89) 

AJ BCX70J 
(SOT-23) 

AJ BCX53-6 
(SOT-89) 

AK BCX70K 
(SOT-23) 

AK BCX53~-10 
(SOT-89) 

AL BCX53-16 
AM BCX52-16 
AR1 BSR40 
AR2 BSR41 
AR3 BSR42 
AR4 BSR43 
AS1 BST50 
AS2 BST51 
AS3 BST52 
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MARKING 


BCW29R 
BCW30R 


BCF29 
BCF29R 


BCF30 
BCF30R 
BCV62 
BC868 
BC869 


BCW3 1 
BCW32 
BCW33 
BCW31R 
BCW32R 


BCW33R 
BCF32 
BCF32R 


—BCF33 


BCF33R 


BCV61 
BF622 
BF623 
BF620 
BF621 


BFS17 


BFS17R 


BFS18 
BFS19 


May 1987 


type no, 

F3 BF840 
F31 BF841 
F4 BFS18R 
F5 BFS19R 
F6 

F7 

F8 BF824 
F9 

FA BFQ17 
FB BFQ19 
FD BCV26 
FF  —- BCV27 
(SOT-23) 

FF BFQ18A 
(SOT-89) 

G1 BFS20 
G2 BF550 
G3 BF536 
G4 BFS20R 
G5 BF550R 
G6 BF569 
G7 BF579 
G8 BF 660 
G81 BF660R 
G9 BF767 
H14 BCW69 
H2 BCW70 
H3 BCW89 
H31 BCW89R 
H4 BCW69R 
H5 BCW7OR 
H6 

H7 BCF70 
H71 BCF7OR 
H8 

H9 

K1 BCW71 
K2 BCW72 
K3 BCWS8 1 
K31 BCW81R 


type no. 


BCW71R 
BCW72R 


BCV71 
BCV7 IR 


BCV72 
BCV72R 
BCF81 
BCF81R 
BST80 


BST84 
BST86 


BAS29 
BAS3 1 


BAS35 


BAV23 
BAT54 
BAT74 


BAS56 
BST120 
BST122 
BFR30 


BFR32 
BFT46 — 
BSD20 
BSD22 
BSR56 


BSR57 
BSR58 


PBMF 439 1 
PBMF 4392 


PBMF 4393 


B5583 


BF997 
BF989 


mark 


type no. 


BF990 
BF991 
BF992 
BF994S 


BF994 
BF9965S 
BF996 
BFRIOTA 
BFR1O1B 


BFR53 


BFR53R 


BFR92 


PMBT3904 
PMBT 2222 
PMBTA42 
PMBTA43 
PMBTAO05 


PMBTAO6 
PMBT 6428 
PMBT6429 
PMBTA13 
PMBTA14 


PMBT2222A 
PMBT3903 

BFR92A 

PMBT3906, PXT3906 
PMBT2907, PXT3904 


PMBTA92 
PMBTA93 
PMBT2907A 
PMBTA55 
PMBTA56 


type no. 


P2U PMBTA6 3 
P2V PMBTA64 


P4 BFR92R 
P5 BFR92AR 
P6 

P7 

P8 

P9 

R1 BFR93 
R2 BFR93A 
R3 

R4 BFR93R 
R5 BFR93AR 
R6 

R7 

R8 

R9 

51 BBY3 1 
S2 BBY 40 
$3 

S4 

S5 

S6 BF510 
$7 BF511 
58 BF512 
59 BF5 13 
T1 BCX17 
T2 BCX 18 
T3 BSS63 
T4 BCX17R 
T5 BCX18R 
T6 BSS63R 
T7 BSR15 


T71 BSRI5R 


T8 BSR16 
T8 1 BSR16R 
T9 BSR18 


T91 BSR18R 
T92 BSR18A 


mark type no. mark 
T93 BSR18AR | x9 
U1 BCX19 Y1 
U2 BCX20 Y2 
U3 BSS64 Y3 
U4 BCX19R , ¥4 
U5 BCX20R | Y5 
U6 BSS64R : Y6 
U7 BSR13 | Y7 
U8 BSR14 ¥8 
U8 1 BSR14R | Y9 
| 

U9 BSR17 | ¥10 
u91 BSR17R Yii 
U92 BSR1I7A Y12 
U93 BSR17AR Y13 
V1 | Y14 
V2 BFQ67 Y15 
V3 BFG67 X16 
V4 BFT25R Y17 
V5 Y18 
V6 “Y¥19 
V7 Y20 
V8 Y21 
v9. 21 
Wi BFT92 LZ 
W2 Z3 
W3 | Z4 
w4 BFT92R 25 
W5 Z6 
W6 AE | 
W7 Z8 
w8 29 
w9 Z11 
X1 BFT93 212 
X2 213 
X3 214 
x4 BFT93R aA5 
X5 216 
X6 217 
X7 1A 
X8 1BR 


type no. | mark 


BZX84-C11 
-€12 
-C13 
=C15 


2X84-C16 
~C18 
C20 
C22 
C24 


BZX84-C27 
~C30 
-C33 
~C36 
“C39 


“C43 
“tl 47. 
zeS4 
-C56 


“CO? 


~C68 
ool OY 
~C4V7 
~C5V1 
-C5V6 


~CoV2 
~COV8 
=C7V5 
~C8V2 
a Oa 


-C10 
-C2V4 
-C2V7 
-C3V0 

 -C3V3 


-~C3V6 

~C3V9 

-C4V3 
BC846A 
BC846AR 


MARKING 


type no. 


BC847A. 
BC847AR 
BC847B 
BC847BR 
BC847C 


BC847CR 
BCB48A 


- BC848AR 


BC848B 
BC848BR 


BC848C 
BC848CR 
BF820 ° 
BF821 
BF822 


_BF823_. 


BC849B 
BC849BR 
BC849C 
BC849CR 


BC850B 
BC850BR.. 
BC850C 
BC850CR 
BZ2V49-C2V4 | 


BZ2V49-C2v7 
BC856A 
BC856AR | 
BC856B 
BC856BR 


BC857A 
BC857AR 
BC857B 
BC857BR 
BC858A 


BC858AR 
BC857C 
BC857CR 
BC858B 
BC858BR 
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MARKING 


type no. 


mark type no. mark type no. 


31, BC858C 6E BC818-16 
3LR BC858CR 6ER BC818-16R 
3X0 BZV49-C3V0 6F BC818-25 
3Y3 BZV49-C3V3 6FR BC818-25R 
3Y6 BZV49-C3V6 6G BC8 18-40 


3¥9 BZV49-C3V9 6GR BC818-40R 


4A BC859A 6Y2 BZV49-c6v2 
4AR BC859AR 6Y8 --C6V8 
4B BC859B 75 -C7V5 
4BR BC859BR 8Y2 -C8V2 
4c BC859C oy 4 -C9V1 
ACR BC859CR 10Y -C10 
4E BC860A 11Y -C14 
AER BC860AR 12Y -C12 
4F BC860B 13Y ~043 
4FR BC860BR 15Y =045 
4G BC860C 16Y ~C16 
4GR . BC860CR 18Y -C18 
4Y3 BZV49-C4V3 20Y -C20 
4Y7 BZV49-C4V7 22Y -C22 
5A BC807-16 24Y ~C24 
SAR BC807-16R 27Y ~C27 
5B BC807-25 30Y ~C30 
SBR BC807-25R 33Y -C33 
5c BC807-40 36Y ~C36 
SCR BC807-40R | 39Y BZV49-C39 
SE BC808-16 43Y -C43 
SER BC808-16R 47Y -C47 
SF BC808-25 51Y -C51 
SFR BC808-25R 56Y -C56 
5G BC808-40 62Y ~C62 
5GR BC808-40R 68Y -C68 
5Y1 BZV49-C5V1 75Y -C75 


5Y6 BZV49-C5V6 
6A BC917-16 


6AR BC817-16R 
6B BC817-25 
6BR BC817-25R 
6C BC8 17-40 
6CR BC817-40R 
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TAPE AND REEL SPECIFICATION 


Semiconductors in SOT-23, SOT-143 and SOT-89 encapsulations can be delivered in reel packing for 
aotomatic placement on hybrid circuits and printed circuit boards. The devices are piece? with the 
mounting side downwards in compartments. 


A separate cross-section for SOD-80 encapsulation is given in Fig. 3. 


A separate reel packing for SOT-89 encapsulation is given in Fig. 4. 


direction of unreeling 7Z85817.2 


Fig. 1 Configuration of bandolier. Dimensions in mm. 


Compartment tol. Centre line dimensions tol. 
length Ag component length +0,2 length direction P95 2,0 + 0,05 
width Bo component width +0,2 width direction F 3, +0,05 
depth Ko 095 +0,2 Fix; 
width outside By 3,3 max. ming Fape 
pitch Pp 4,0 +0,1 width W4 55. -+0,25 
deviation © 150 max. thickness — 0,1 max. 
hole diameter D4 1 min, : 

Carrier tape | 

Sprocket hole width w 8,0 + 0,2 
diameter Do 1,5 we 0,1 bending 6 0,3 max. 
pitch Po 4.0 +0,1 thickness t 0,4 max. 

| aistanee: E 1,75 +0,1 Overall thickness K 1,5 max. 
cumulative (10) | : 
pitch error +0,1 
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Fixing 
tape 


| 


—— 7Z85816 
Fig. 2 Configuration of reel and flange (dimensions in mm). 
Flange | tol. Hub tol. 
B 2 +15 
diameter A 180 sy ues : ‘i 01 5 
405 spindle hole C 12,75 -0 
; ‘ : 
thickness t 1,5 01 key slit 
space between flanges W 9,5 +0,5 width E 2 +0,5 
depth U 4 +0,5 
location O 120 degrees 


Amount of devices per reel 


The bandolier of a 180 mm reel contains at least 3000 devices with no more than 15 empty compart- 


ments (0,5%). Three consecutive empty places might be found provided this gap is followed by 
6 consecutive devices. 


The carrier tape (leader) starts with at least 75 empty positions (equivalent to 300 mm); the covering 
foil is at least 300 mm. In order to fix the carrier tape a self-adhesive tape of 20 to 50 mm is applied. 


At the end of the bandolier (trailer) at least 75 empty positions (equivalent to a length of 300 mm) and 
300 mm foil. For fixing onto the reel a self-adhesive tape of 20 to 50 mm is applied. 


May 1987 


PACKING 


al <—0,25 max 


7295201 —! «0,5 max 
Fig. 3 Cross-sectional view of bandolier with SOD-80 devices. 


Note: Testing of SOD-80 devices is possible in this tape. The cathode is directed towards the 
sprocket hole. The total number of devices per reel is 2500 for SOD-80 and 2000 for SOD-87. 


May 1987 


31 


PACKING 


Semiconductors in SOT-89 encapsulations can also be delivered in reel packing for automatic placement 
on hybrid circuits and printed circuit boards. The devices are placed with the mounting side downwards 
in compartments. Total number of devices per reel is 1000. 


7295864 


direction of unreeling 


Fig. 4 Configuration of bandolier. Dimensions in mm. 


Compartment tol. Centre line dimensions tol. 
length Ag component length length direction P95 2,0 +0,05 
width Bo component width width direction Fo 5,5 +0,1 
depth Ko component depth Fixi 
width outside By 5,7 max. ee HIPS 
pitch P 8,0 +0,1 width Wy 95 max. 
deviation S) mo hed max. thickness Ty 0,1 - max. 
hole diam. Dy 1,5 min. — 

Carrier tape 

Sprocket hole width W 12 + 0,2 
diameter Do 1,5 +0,1 — bending 5 0,3 max. 
pitch Po 4,0 +01 thickness T 0,4 max. 
Gistanee: E A *0,1 Overall thickness K 2,4 max. 
cumulative (10) 
pitch error +0,1 distance G 1,8 min. 
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RECOMMENDATIONS 


SOLDERING RECOMMENDATIONS 
SOD80, SOD87, SOT-23, SOT143 AND SOT-89 ENVELOPES 


SOT-23, SOT-143 and SOT-89 devices are ideally suited for placement onto thick and thin film 
substrates and printed circuit boards. 


To assure reliable and consistent connections particular attention should be paid to: 
1. Flux 


A non-active flux is recommended. Where active fluxes are employed, great care in subsequent 
substrate cleaning must be exercised. 


2. Metal-alloy solder or solder paste 


Correct choice of solder alloy or solder paste to be employed e.g. 62% Sn, 36% Pb, 2% Ag or 60% 
Sn/40% Pb. Any paste used should contain at least 85% metal dry weight. 


3. Soldering temperature 


This will vary according to the actual method employed. 


REFLOW SOLDERING 


The preferred technique for mounting microminiature components on hybrid thick and thin-film is the 
method of reflow soldering. | 


The tags of SOT-23, SOT-143 and SOT-89 envelopes are pre-tinned and the best results are obtained if 
a similar solder is applied to the corresponding soldering areas on the substrate. This can be done by 
either dipping the substrate in a solder bath or by screen printing a solder paste. 

The maximum temperature of the leads or tab during the soldering cycle should not exceed 285 9C. 
The most economic method of soldering is a process in which all different components are soldered 
simultaneously for example SOT-23, SOT-143 or SOT-89 devices, capacitors and resistors. 


Having first been fluxed, all components are positioned on the substrate. The slight adhesive force of 
the flux is sufficient to keep the components in place. Solder paste contains a flux and has therefore 
good inherent adhesive properties which eases positioning of the components. 


With the components in position the substrate is heated to a point where the solder begins to flow. 
This can be done on a heating plate or on a conveyor belt running through an infrared tunnel. The 
maximum allowed temperature of the plastic body of a device must be kept below 280 °C during the 
soldering cycle. For further temperature behaviour during the soldering process see Figs 2 and 3. 


The surface tension of the liquid solder tends to draw the tags of the device towards the centre of the 
soldering area and has thus a correcting effect on slight mispositionings. However, if the layout leaves 
something to be desired the same effect can result in undesirable shifts; particularly if the soldering 
areas on the substrate and the components are not concentralty arranged. This problem can be solved 
using a standard contact pattern, which leaves sufficient scope for the self-positioning effect (see Figs 
4 and 5). 


After cooling the connections may be visually inspected and, where necessary, repaired with a light 
soldering iron. Finally any remaining flux must be removed carefully. 


WAVE SOLDERING 


The normal (dual) wave soldering process can also be applied to SOD-80, SOT-23, SOD-87 and SOT-143 
envelopes. We do not recommend SOT-89 for wave soldering. 
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RECOMMENDA TONS 
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IMMERSION SOLDERING 


Where a cornplete substrate or printed circult board is mameisea in solder: 
a. The temperature of the soldering bath should not exceed 280 °C. 
b, The duration of the soldering cycle should not exceed 10 seconds. 


HAND SOLDERING 

It is possible to solder microminiature devices with a light harid-held soldering iron, but this method 
has obvious drawbacks and should therefore be restricted to laboratory use and/or incidental repairs 
on production circuits. 


| | 1. It is time-consuming and expensive. 


2. The device cannot be positioned accurately and therefore the connecting g tags may come into contact 
with the substrate and damage it 


3. There is a great risk of Seceinae either substrate or even internal connections inside the encapsulation. 


4. The envelope may be damaged by the iron. 


AGO eee 7282785 
See. 
OO PROVING NTO. Th max: 

+ SOUGGLULD AON TT 
—~N— ey ic 
(°C) CQO NV AXNIOMLIOR 


Be i solder flow ae 


100 


aa paacbenecedomalenl,..] | 


Fig. 1 Device temperature during immersion soldering. 


Maximum time of immersion in soldering bath is 10 seconds at an ambient temperature of 25 OC. 


a = free convection cooling; b = forced cooling. 
Th max = Maximum bath temperature (280 °C). 
Try = melting temperature of solder (179 °C). 
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August 1980 


~—6t(s) 


60 70 
Fig. 3 Reflow soldering with preheating. 
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SOLDERING 


Minimum required dimensions of metal Dimensions in mm 
connection pads on hybrid thick and thin-film : 
substrates. ee. | 
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Fig. 4 SOT-23 pattern. | | | | Fig. 5 SOT-89 pattern. 


bee 7286820 


Fig. 6 SOT-143 pattern. 
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SOLDERING RECOMMENDATIONS 
SOD-80 ENVELOPE 


The layout shown below is intended for use with mounting of diodes having a SOD-80 envelope onto a 
printed circuit board in those cases where the diode is glued to the p.c. board first and soldered after- 
wards. 


The dimensions given may be smaller if the diode in question is not fixed to the substrate prior to 
soldering. The position of the SOD-80 device is then self-adjusted during the soldering process. 


Dimensions in mm 


conducting tracks 


soldering pads 


ne SS 
| F 2 a ea 
| 
| 1,4 
| 
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THERMAL CHARACTERISTICS 
FOR SOT-23 AND SOT-143 ENVELOPES 


The heat generated in a semiconductor chip normally flows by various paths to the surroundings 
(ambient). 


aaa 


7Z89072.A 
Fig. 1. 


1. Heat radiation from the envelope to ambient (1). 
This heat transfer can be neglected when the envelope is mounted on a substrate or printed 


circuit board. 
2. Heat transmission via leads (2) soldering points (3) and substrate (4). 


junction 


Rth j-t 
tab 


Rth t-s 


soldering — 
points 


Rths-a 


= ambient 


7289073 


Fig. 2 Thermal behaviour of heat flow when the device is mounted on a substrate or printed circuit 
board. 


Rth j-t = Thermal resistance from junction to tab. 
Rth t-s = Thermal resistance from tab to soldering points. 
Rth sa = Thermal resistance from soldering points to ambient. 


Rth j-a = Thermal resistance from junction to ambient. 
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Heat transfer directly from envelope to ambient 


This depends on the difference between the temperatures of envelope and the surroundings. When the 
device is mounted on a substrate or printed circuit board direct heat flow can usually be neglected in 
relation to the heat flow via leads and substrate. 

Thus the thermal model can be as in Fig. 3. 


junction 
Rthj-t 
tab 
Rtht-s 
soldering 
points 
Rths—a 
ambient 
7Z89077 


Fig. 3 Basic thermal model. 


Heat transfer from junction to tab 
This is an internal heat transfer and has been measured. In general it is: 


for high-frequency transistors, low-power diodes and (MOS) FETs 7 60 K/W 
for low-frequency and switching transistors | 7 50 K/W 
for low-frequency medium-power transistors 30 K/W 


Heat transfer from tab to soldering points 


This value has also been measured for SOT-23 with Pyo4 < 350 mW 280 K/W 
for types of semiconductors in this envelope with Pio¢ << 425 mW 260 K/W 
for types of semiconductors in a SOT-143 envelope this value is 310 K/W 


Heat transfer from soldering points to ambient 


This depends on the shape and material of tracks and substrate. In figures 4 and 5 standard mounting 
conditions are given to set up the maximum power ratings for SOT-23 and SOT-143 encapsulations. 
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Thermal characteristics of SOT-23 and SOT-143 envelopes 


See 
ceramic ceramic 
substrate co gana substrate 


Cu leads 20mm 


- 005mm 
2 Cu leads 20 mm 
G05 mm 
infinite heatsink or plug 7Z89075 


infinite heatsink or = 7286899 


Fig. 4 Test circuits SOT-23 and SOT-143 mounting conditions on a ceramic substrate. 
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Fig. 5 Heat transfer from soldering points to ambient. 


1. Ceramic substrate 

Point A on the curve in Fig. 5 is for an area of the ceramic substrate of 8 mm x 10 mm x 0,7 mm for 
the maximum rating of all high-frequency, low-frequency and switching transistors and also for all 
diodes. 

Point B on the curve in Fig. 5 is for an area of the ceramic substrate of 15 mm x 15mm x 0,7 mm for 
the maximum rating of low-frequency medium-power semiconductors. 


2. Printed circuit board 
Rth sa = 150 K/W for SOT-23 and SOT-143 envelopes mounted on a printed circuit board. 
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THERMAL 
CHARACTERISTICS 


The values for the thermal resistance from junction to tab, and tab to soldering points, are given 


earlier and in Fig. 5. 
The formula for devices in SOT-23 with one crystal can be generalized: 


T) =P (Rth jt * Rth ts + Rth sa) + Tamb 


junction junction 
Rthj-t 
tab tab 
Rth ts 
| soldering soldering 
| points points 
Rths-a | 
ambient ambient 
7289077 7289074 
Fig. 6 Thermal model of SOT-23 envelopes Fig. 7 Thermal model of SOT-23 envelopes 
with one crystal. with two crystals (double diode). 


The formulae for devices with two crystals (double diodes) are: 
Ttab = Prot *(Rth ts + Rth sa) + Tamb = Ptot (280 + 90) + Tamb 
Tjq = (Pq x Rth j-t) + Teab = P1 ° 60+ Ttab 
Tia = (P2 x Rth j-t) + Ttab = P2 * 60+ Trab 

As mentioned with Fig. 3: 

Rth j-t for diodes is 60 K/W. 

Rth s-qa (area 8 mm x 10 mm x 0,7 mm) = 90 K/W. 

Rth t-s for all semiconductors in SOT-23 = 280 K/W. 
Thus: } 

Tj1 = 60 Py + 370 Prot + Tamb: 

Tj2 = 60 P2 + 370 Prot + Tamb:- 
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Type designation 
Rating systems 
Letter symbols 

S-parameters 


TYPE 
DESIGNATION 


PRO ELECTRON TYPE DESIGNATION CODE 
FOR SEMICONDUCTOR DEVICES 


This type designation code applies to discrete semiconductor devices — as opposed to integrated 
circuits —, multiples of such devices and semiconductor chips. 


‘Although not all type numbers accord with the Pro Electron system, the following explanation is given 


for the ones that do.”’ 


A basic type number consists of: 
TWO LETTERS FOLLOWED BY A SERIAL NUMBER 


FIRST LETTER 


The first letter gives information about the material used for the active part of the devices. 


DOWD 


GERMANIUM or other material with band gap of 0,6 to 1,0 eV. 

SILICON or other material with band gap of 1,0 to 1,3 eV. 
GALLIUM-ARSENIDE or other material with band gap of 1,3 eV or more. 
COMPOUND MATERIALS (e.g. Cadmium-Sulphide). 


SECOND LETTER 


The second letter indicates the function for which the device is primarily designed. 


N<xCAY DOP 2ZrIAanmmMgoOD> 


DIODE; signal, low power 

DIODE; variable capacitance 

TRANSISTOR; low power, audio frequency (R¢h j-mb > 15 K/W) 

TRANSISTOR; power, audio frequency (Rth j-mb < 15 K/W) 

DIODE; tunnel 

TRANSISTOR; low power, high frequency (Rth j-mb > 15 K/W) 

MULTIPLE OF DISSIMILAR DEVICES — MISCELLANEOUS; e.g. oscillator 
DIODE; magnetic sensitive 

TRANSISTOR; power, high frequency (Ry j-mb < 15 K/W) 

PHOTO-COUPLER 

RADIATION DETECTOR; e.g. high sensitivity phototransistor 

RADIATION GENERATOR; e.g. light-emitting diode (LED) 

CONTROL AND SWITCHING DEVICE; e.g. thyristor, low power (Rth j-mb > 15 K/W) 
TRANSISTOR; low power, switching (Rth j-mb > 15 K/W) 

CONTROL AND SWITCHING DEVICE; e.g. thyristor, power (Rep j-mb < 15 K/W) 


- TRANSISTOR; power, switching (Rth j-mb < 15 K/W) 
. DIODE: multiplier, e.g. varactor, step recovery — 
. DIODE; rectifying, booster 


DIODE; voltage reference or regulator (transient suppressor diode, with third letter W) 
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DESIGNATION 


TYPE 


SERIAL NUMBER 


Three figures, running from 100 to 999, for devices primarily intended for consumer equipment.* 
One letter (Z, Y, X, etc.) and two figures, running from 10 to 99, for devices primarily intended for 
industrial/professional equipment.* 

This letter has no fixed meaning except W, which is used for transient suppressor diodes. 


VERSION LETTER 


It indicates a minor variant of the basic type either electrically or mechanically. The letter never has a 
fixed meaning, except letter R, indicating reverse voltage, e.g. collector to case or anode to stud. 


SUFFIX 


Sub-classification can be used for devices supplied in a wide range of variants called associated types. 
Following sub-coding suffixes are in use: 


1. VOLTAGE REFERENCE and VOLTAGE REGULATOR DIODES: ONE LETTER and ONE 
NUMBER 
The Fes indicates the nominal tolerance i the Zener (regulation, working or reference) voltage 
A. 1% (according to IEC 63: series E96) 
B. os (according to IEC 63: series E48) 
C. 5% (according to IEC 63: series E24) 
D. 10% (according to IEC 63: series E12) 
E. 20% (according to IEC 63: series E6) 
The number denotes the typical operating (Zener) voltage related to the nominal current.rating for 
the whole range. 
The letter ‘V’ is used instead of the decimal point. 


2. TRANSIENT SUPPRESSOR DIODES: ONE NUMBER 
The NUMBER indicates the maximum recommended continuous reversed (stand-off) voltage Vp. The 
letter ‘V’ is used as above. 


3. CONVENTIONAL and CONTROLLED AVALANCHE RECTIFIER DIODES and THYRISTORS: 
ONE NUMBER 
The NUMBER indicates the rated maximum repetitive peak reverse voltage (VR Rp) or the rated 
repetitive peak off-state voltage (Vp Ry), whichever is the lower. Reversed polarity is indicated by 
letter R, immediately after the number. 


4. RADIATION DETECTORS: ONE NUMBER, preceded by a hyphen (—) 
The NUMBER indicates the depletion layer in um. The resolution is indicated by a version LETTER. 


5. ARRAY OF RADIATION DETECTORS and GENERATORS: ONE NUMBER, preceded by a stroke 
(/). 


The NUMBER indicates how many basic devices are assembled into the array. 


* When these serial numbers are exhausted the serial number for consumer types may be extended to 
four figures, and that for industrial types to three figures. 
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RATING SYSTEMS 


The rating systems described are those recommended by the [nternational Electrotechnical Commission 
(1EC) in its Publication 134. 


DEFINITIONS OF TERMS USED 
Electronic device. An electronic tube or valve, transistor or other semiconductor device. 


Note 
This definition excludes inductors, capacitors, resistors and similar components. 


Characteristic. A characteristic is an inherent and measurable property of a device. Such a property 
may be electrical, mechanical, thermal, hydraulic, electro-magnetic, or nuclear, and can be expressed 
as a value for stated or recognized conditions. A characteristic may also be a set of related values, 
usually shown in graphical form. 


Bogey electronic device. An electronic device whose characteristics have the published nominal values 
for the type. A bogey electronic device for any particular application can be obtained by considering 
only those characteristics which are directly related to the application. 


Rating. A value which establishes either a limiting capability or a limiting condition for an electronic 
device. It is determined for specified values of environment and operation, and may be stated in any 
suitable terms. 


Note 
Limiting conditions may be either maxima or minima. 


Rating system. The set of principles upon which ratings are established and which determine their 
interpretation. 

Note 

The rating system indicates the division of responsibility between the device manufacturer and the 
circuit designer, with the object of ensuring that the working conditions do not exceed the ratings. 


ABSOLUTE MAXIMUM RATING SYSTEM 


Absolute maximum ratings are limiting values of operating and environmental conditions applicable to 
any electronic device of a specified type as defined by its published data, which should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking no responsibility for equipment variations, environmental variations, and the effects of changes 
in operating conditions due to variations in the characteristics of the device under consicey ation and 
of all other electronic devices in the equipment. 


The equipment manufacturer should design so that, initially and throughout life, no absolute maximum 
value for the intended service is exceeded with any device under the worst probable operating con- 
ditions with respect to supply voltage variation, equipment component variation, equipment control 
adjustment, load variations, signal variation, environmental conditions, and variations in characteristics 
of the device under consideration and of all other electronic devices in the equipment. 
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DESIGN MAXIMUM RATING SYSTEM 


Design maximum ratings are limiting values of operating and eavironmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under the worst probable conditions. 


These values are chosen by the device manufacturer to provide acceptable serviceability of the device, 
taking responsibility for the effects of changes in operating conditions due to variations in the charac- 
teristics of the electronic device under consideration. . 


The equipment manufacturer should design so that, initially and throughout life, no design maximum 
value for the intended service is exceeded with a bogey device under the worst probable operating 
conditions with respect to supply voltage variation, equipment component variation, variation in 
characteristics of all other devices in the equipment, equipment control adjustment, load variation, 
signal variation and environmental conditions. 


DESIGN CENTRE RATING SYSTEM 


Design centre ratings are limiting values of operating and environmental conditions applicable to a 
bogey electronic device of a specified type as defined by its published data, and should not be exceed- 
ed under normal conditions. 

These values are chosen by the device manufacturer to provide acceptable serviceability of the device 

in average applications, taking responsibility for normal changes in operating conditions due to rated 
supply voltage variation, equipment component variation, equipment control adjustment, load variation, 
signal variation, environmental conditions, and variations in the characteristics of all electronic devices. 


The equipment manufacturer should design so that, initially, no design centre value for the intended 
service is exceeded with a bogey electronic device in equipment operating at the stated normal supply 
voltage. 
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TRANSISTOR RATINGS 


The ratings are presented as voltage, current, power and temperature ratings. The list of these ratings 
and their definitions is given as follows: 


Transistor voltage ratings 
Collector to base voltage ratings 


VCBmax The maximum permissible instantaneous voltage between collector and base 
terminals. The collector voltage is negative with respect to base in PNP tran- 
sistors and positive with respect to base in NPN types. 


VCBmax (IE = 0) The maximum permissible instantaneous voltage between collector and base 
terminals, when the emitter terminal is open circuited. 


Emitter to base voltage ratings 


VEBmax The maximum permissible instantaneous reverse voltage between emitter and 
base terminal. The emitter voltage is negative with respect to base for PNP 
transistor and positive with respect to base for NPN types. 


VEBmax (Ic = 0) The maximum permissible instantaneous reverse voltage between emitter and 
base terminals when the collector terminal is open circuited. 


Collector to emitter voltage ratings 


VCEmax The maximum permissible instantaneous voltage between collector and emitter 
terminals. The collector voltage is negative with respect to emitter in PNP 
transistors and positive with respect to emitter in NPN types. This rating is 
very dependent on circuit conditions and collector current and it is necessary 
to refer to the curve of Vck versus I¢ for the appropriate circuit condition 
in order to obtain the correct rating. 


VCEmax (Cut-off) The maximum permissible instantaneous voltage between collector and emitter 
terminals when the emitter current is reduced to zero by means of a reverse 
emitter base voltage, i.e. the base voltage is normally positive with respect to 
emitter for PNP transistor and negative with respect to emitter for NPN types. 

RB 
NOTE: The term "'cut-off” is sometimes replaced by Vee > x volts, or Ae’ < y which are equivalent 


E 
conditions under which the device may be cut-off. 


VCEmax (Ic = x MA) The maximum permissible instantaneous voltage between collector and emitter 
terminals when the collector current is at a high value, often the max. rated 
value. 


VCEmax (Ig = 9) The maximum permissible instantaneous voltage between collector and emitter 
terminals when the base terminal is open circuited or when a very high resistance 
is in series with the base terminal. Special care must be taken to ensure that 
thermal runaway due to excessive collector leakage current does not occur in 
this condition. 


Due to the current dependency of Vc¢g it is usual to present this information as a voltage rating chart 
which is a curve of collector current versus collector to emitter voltage (see Fig. 1). 
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This curve is divided into two areas: 


A permissible area of operation under all conditions of base drive provided the dissipation rating is not 
exceeded (area 1) and an area where operation is allowable under certain specified conditions (area 2). 
To assist in determining the rating in this second area, further curves are provided relating the voltage 
rating to external circuit conditions, for example: 


Rp a VBB 
oP Fa. Nee lion = 
Rp’ MB 28g, VBE, |B OF 


RB 
An example of this type of curve is given in a 2 as Vcfg versus Re for two different values of 
E 


collector current. 


7275911 | 7275910 


ee 


| 
| 
\ 
\ 
\ 


area2 \ 


VCE Re/Re 
Fig. 1. Fig. 2. 


It should be noted that when Re is shunted by a capacitor, the collector voltage Vcg during switching 
must be restricted to a value which does not rely on the effect of Re. | 

In the case of an inductive load and when an energy rating is given, it may be permissible to operate 
outside the rated area provided the spcified energy rating is not exceeded. 


Transistor current ratings 
Collector current ratings 


ICmax The maximum permissible collector current. Without further qualification, the 


d.c. value is implied. 
IC(AV)max The maximum permissible average value of the total collector current 
ICM The maximum permissible instantaneous value of the total collector current. 


Emitter current ratings 


lEmax The maximum permissible emitter current. Without further qualification, the 
— d.c. value is implied. 
lE(AV)max The maximum permissible average value of the total emitter current. 
IER(AV)max The maximum permissible average value of the total emitter current when 
Operating in the reverse emitter-base breakdown region. 
lEmM The maximum permissible instantaneous value of the total emitter current. 
lIERM 7 ‘The: maximum permissible instantaneous value of the total reverse emitter 


cu rrent allowable i in the reverse breakdown region. 
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Base current ratings 


IBmax The maximum permissible base current. Without further qualification, the d.c. 
| value is implied. 

IB(AV) max The maximum permissible average value of the total base current. 

IBR(AV)max The maximum permissible average value of the total reverse base current allow- 


able in the reverse breakdown region. 


IBM The maximum permissible instantaneous value of the total base current. The 
rating also includes the switch off current. 


IBRM The maximum permissible instantaneous value of the total reverse current 
allowable in the reverse breakdown region. 


Transistor power ratings 


Prot Max: The total maximum permissible continuous power dissipation in the transistor and includes 
both the collector-base dissipation and the emitter-base dissipation. Under steady state conditions the 
total power is given by the expression: 


Prot = VcE X Ic + VBE * |p. 


In order to distinguish between ‘’steady state’ and ‘’pulse’’ conditions the terms ‘’steady state power 
(Ps)”’ and ’’pulse power (Pp)”’ are often used. The permissible total power dissipation is dependent 
upon temperature and its relationship is shown by means of a chart as shown in Fig. 3. 


7275912 
Prot 


temperature 
Fig. 3. 


The temperature may be ambient, case or mounting base temperatures. Where a cooling clip or a 
heatsink is attached to the device, the allowable power dissipation is also dependent on the efficiency 
of the heatsink. 


The efficiency of this clip or heatsink is measured in terms of its thermal resistance (Rtp ,) Normally 


expressed in degrees kelvin per watt (K/W). For mounting base rated devices, the added effect of the 
contact resistance (Ry, ;) must be taken into account. 


The effect of heatsinks of various thermal resistance and contact resistance is often included in the 
above chart. 
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Thus for any heatsink of known thermal resistance and any given ambient temperature, the maximum 
permissible power dissipation can be established. Alternatively, knowing the power dissipation which 
will occur and the ambient temperature, the necessary heatsink thermal resistance can be calculated. 
A general expression from which the total permissible steady state power dissipation can be calculated 
is: 

tot ~ 
| Rth j-a 
where R¢p j-a is the thermal resistance from the transistor junction to the ambient. For case rated or 
mounting base rated devices, the thermal resistance Rp j-g is made up of the thermal resistance junction 


to case or mounting base (R¢p j-mb), the contact thermal resistance (R¢p j) and the heatsink thermal 
resistance Rep p. 


For the calculation of pulse power operation Po. the maximum pulse power is obtained by the aid of 
a chart as shown in Fig. 4. 


Ztht 


eee aka 


d (duty factor) = 


pulse width | | es : 7275913 
Fig. 4. 
The general expression from which the maximum pulse power dissipation can be calculated is: 


Tj - Tamb - Ps X Rthj-a 
where Z+p, + and d are given in the above chart and Rh ca is the thermal resistance between case and 
ambient for case rated device. For mounting base rated device, it is equal to Rep p + Rep j and is zero 


for free air rated device because the effect of the temperature rise of the case over the ambient for a 
pulse train is already included in Z¢p ¢. 


Pp = 


Temperature ratings 


Tjmax The maximum permissible junction temperature which is used‘as the basis for 
the calculation of power ratings. Unless otherwise stated, the continuous value 
is implied. | | 

Tjmax (continous The maximum permissible continuous value. 

operation) f 3 | 

Tjmax (intermittent The maximum permissible instantaneous junction temperature usually allowed 

operation) for a total duration of 200 hours. 

Tmb The temperature of the surface making contact with a heatsink. This is confined 


to devices where a flange or stud for fixing onto a heatsink forms an integral 
part of the envelope. 


Tease The temperature of the envelope. This is con eg to devices to which may be 
attached a ee -on cooing fin. 
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LETTER SYMBOLS FOR TRANSISTORS AND SIGNAL DIODES 
based on IEC Publication 148 


LETTER SYMBOLS FOR CURRENTS, VOLTAGES AND POWERS 
Basic letters 
The basic letters to be used are: 

I, i = current 

V, Vv = voltage 

P, p = power. 


Lower-case basic letters shall be used for the representation of instantaneous values 
which vary with time. 
In all other instances upper-case basic letters shall be used. 


Subscripts | 

A,a Anode terminal 

(AV). (av) Average value 

B. b Base terminal, for MOS devices: Substrate 

(BR) Breakdown 

Ce Collector terminal 

D,d Drain terminal 

Ee Emitter terminal 

F, f Forward © 

G,g Gate terminal 

K, k Cathode terminal 

M,m Peak value 

O.0. As third subscript: The terminal not mentioned is open circuited 
R,1r _ As first subscript: Reverse. As second subscript: Repetitive. 


oN 


As third subscript: With a specified resistance between the terminal 
not mentioned and the reference terminal. 
(RMS), (rms) R.M.S. value | 
As first or second subscript: Source terminal (for FETS only) 
S, s | As second subscript: Non-repetitive (not for FETS) 
| As third subscript: Short circuit between the terminal not mentioned 
and the reference terminal 
Specified circuit 
Replaces R to indicate the actual working voltage, current or power 
of voltage reference and voltage regulator diodes. : 


N > 
N * 


Note: No additional subscript is used for d.c. values. 
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Upper-case subscripts shall be used for the indication of: 


a) continuous (d.c.) values (without signal) 
Example Ip 


b) instantaneous total values 
Example ip 


c) average total values 
| Example Ipyav) 
d) peak total values 
Example Ipy 
e) root-mean-square total values 
Exa mple IB(RMS) 


Lower-case subscripts shall be used for the indication of values applying to the varying 
component alone % 


a) instantaneous values 
Example ip 
b) root-mean-square values 
Example I}(rms) 


c) peak values 
Example Ipm 


d) average values 
Example Ipay) 


Note: If more than one subscript is used, subscript for which both styles exist shall 
either be all upper-case or all lower-case. 


Additional rules for subscripts 
Subscripts for currents 


Transistors: If it is necessary to indicate the terminal carrying the current, this should 
be done by the first subscript (conventional current flow from the external 
circuit into the terminal is positive). . 


Examples: Ip, ig, ip. Ibm 


Diodes : To indicate a forward current (conventional current flow into the anode 
terminal) the subscript F or f should be used; for a reverse current 
(conventional current flow out of the anode termina]) the subscript R or r 
should be used. 


Examples : In, Ip, if, I¢(rms) 
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Subscripts for voltages 


Transistors: If it is necessary to indicate the points between which a voltage is meas- 
ured, this should be done by the first two subscripts. The first subscript 
indicates the terminal at which the voltage is measured and the second the 
reference terminal or the circuit node. Where there is no possibility of 
confusion, the second subscript may be omitted. 


nV. 


Examples: Vor ‘BE’ “be? “bem 


Diodes: To indicate a forward voltage (anode positive with respect to cathode), the 
subscript F or f should be used; for a reverse voltage (anode negative with 
respect to cathode) the subscript R or r should be used. 


, S4 i p) V ? > / 
Examples Ve R Ya Maes 


Supply voltages or supply currents shall be indicated by repeating the appropriate term- 
inal subscript. 


Dee: les: V 
xamples co lor 


Note: If it is necessary to indicate a reference terminal, this should be done by a third 
subscript 


Example: Vecr 


Subscripts for devices having more than one terminal of the same kind 
ea Oe ee 


If a device has more than one terminal of the same kind, the subscript is formed by the 
appropriate letter for the terminal followed by a number; in the case of multiple sub- 
scripts, hyphens may be necessary to avoid misunderstanding. 


il 


Examples: I] continuous (d.c.) current flowing 


B2 
into the second base terminal 
V . = continuous (d.c.) voltage between 
B2-E ; 
the terminals of second base and 
emitter 


_ Subscripts for multiple devices 


For multiple unit devices, the subscripts are modified by a number preceding the letter 
subscript; in the case of multiple subscripts, hyphens may be necessary to avoid mis- 
understanding. 


Examples: Iga = continuous (d.c.) current flowing 
into the collector terminal of the 
second unit 


Vic-2c = Continuous (d.c.) voltage between 
the collector terminals of the 
first and the second unit. 
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Application of the rules 


The figure below represents a transistor collector current as a function of time. It con- 
sists of a continuous (d.c.) current and a varying component. on 


collector | } : ib } 
current | " cae . 
— f—lem— 


{ — f— — ee “eZ | 


leiav) | ft 
le 
Tcirms) lew + ! 


Cc 
(no signal) 
Lb ! 


LETTER SYMBOLS FOR ELECTRICAL PARAMETERE METERS 
Defenition 


Tccav) 


time 7265988 


For the purpose of this Publication, the term "electrical parameter" applies to four- 
pole matrix parameters, elements of electrical equivalent circuits, electrical impedan- 
ces and admittances, inductances and capacitances. 


Basic letters 


The following is a list of the most important basic letters used nO8 electrical parameters 
of semiconductor devices. 


B,b 


susceptance; imaginary part of an admittance 
C = capacitance 

G,g = conductance; real part of an admittance 

H,h = hybrid parameter 

L = inductance 

R,vr = resistance; real part of an impedance 

X,X = reactance; imaginary part of an impedance 
Y,y = admittance; 


Z,Z = impedance; 
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Upper-case letters shall be used for the representation of: 


a) electrical parameters of external circuits and of circuits in which the device forms 
only a part; | | 


b) all inductances and capacitances. 

Lower-case letters shall be used for the representation of electrical parameters inher- 
ent in the device (with the exception of inductances and capacitances). 

Subscripts 

General subscripts 


The following is a list of the most important general subscripts used for electrical para- 
meters of semiconductor devices: 


F,f = forward; forward transfer 
1, i(or 1) = input 

ir | = load 

O, o (or 2) = output 

R,r = reverse; reverse transfer 
5, s = source 


Examples: Z., h,, h 


The upper-case variant of a subscript shall be used for the designation of static (d.c. ) 
values, 


Examples : hop = static value of forward current transfer ratio in common- 
emitter configuration (d.c. current gain) 
Re = d.c. value of the external emitter resistance. 


Note: The static value is the slope of the line from the origin to the operating point on 
the appropriate characteristic curve, i.e. the quotient of the appropriate electri- 
cal quantities at the operating point. 


The lower-case variant of a subscript shall be used for the designation of small-signal 
values. 


Examples: Dee = small-signal value of the short-circuit forward 
current transfer ratio in common-emitter confi- 
guration | 

LZ = R. + jx, = small-signal value of the external impedance 
S 


Note: If more than one subscript is used, subscripts for which both styles exist shall 
either be all upper-case or all lower-case 


Examples: h 


FE’ YRE’ "fe 
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LETTER SYMBOLS 


Subscripts for four-pole. matrix parameters 


a ees 


The first letter subscript (or double numeric subscript) indicates input, output, forward 
transfer or reverse transfer 


Examples: h, (or h,_) 


A further subscript is used for the identification of the circuit a When: no 
confusion is possible, this further subscript may be omitted. 


Examples: De (OF Bize>)s Dog (or h 


2ie 21m) 


Distinction between real and imaginary parts : 

If it is necessary to distinguish between real and imaginary parts of electrical parame- 
ters, no additional subscripts should be used. If basic symbols for the real and imagina- 
ry parts exist, these may be used. 


Examples: Z. = R. a9 ix, 


‘te ~ Ste 5g re | 
_ if such symbols do not exist or if they are not suitable, the following notation shall be 
used: 
Examples: Re (h.,) ete. for the real part of Hi 
Im (hy) etc. for the imaginary part of h 


ib 
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S-PARAMETERS 


SCATTERING PARAMETERS 


In distinction to the conventional h, y and z-parameters, s-parameters relate to travel - 
ling wave conditions. The figure below shows a two-port network with the incident and 


reflected waves 4], by: ao and Do. 


7Z65646.1 


Vil Via 

ay = ag pa 
VZo VZo i 
Vri Vr2 

by = 2 = 


Z, = characteristic impedance of the transmission line in which the two-port is 
connected, 
Vj = incident voltage 


Vr = reflected (generated) voltage 


th 


The four-pole equations for s-parameters are: 
by = 8718, + 81282 
bg = 89141 + $9989 


Using the subscripts i for 11, r for 12, f for 21 and 0 for 22, it follows that: 


by 

a eere az = 0 
by 

Sr 12“ ay az, =O 
bo 

S¢ S21” ay a5. = 0 
bo | 

So °22 © ay a, = 0 


1) The squares of these quantities have the dimension of power. 
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S-PARAMETERS 


The s-parameters can be named and expressed as follows: 


S; = -§ 


i 11 > imput reflection coefficient. 


The complex ratio of the reflected wave and the incident wave at the input, 
under the conditions Z) = Z,) = 50 Q and V,9 = 0. 


oe Vy Reverse transmission coefficient. 
The complex ratio of the generated wave at the input and the incident wave at 
the output, under the conditions Z, = Z,= 50 Q and V.4 = 0. 


Se = S91 = Forward transmission coefficient. 
The complex ratio of the generated wave at the output and the incident wave at 
the input, under the conditions Z) = Z,= 50 Q and V.9 = 0. 


= S99 = Output reflection coefficient. 
The complex ratio of the reflected wave and the incident wave at the output, 
under the conditions Z, = Z,= 50 Q and V,1 = 0. 


O 


4 
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DEVICE DATA 


DEVELOPMENT DATA 


This data sheet contains advance information and BA682 
specifications are subject to change without notice. BA683 


BAND-SWITCHING DIODES FOR SURFACE MOUNTING 


Switching diodes in a SOD-80 envelope, intended for band switching in v.h.f. television tuners. A 
special feature of these diodes is their low capacitance. 


These SM diodes are leadless diodes in an hermetically sealed micro-miniature glass envelope with 
tin elated metal discs at each end. They are suitable for Automatic Piacement and as such they can 
withstand immersion soldering. 


The diodes are delivered in “super 8” tape. 


QUICK REFERENCE DATA 


cicero ant emerenareertw emia eae 19 ttre Hr mttaer tient nt titer ne EO NR nr 


Continuous reverse voltage VR 
Forward current (d.c.) Ie 
Junction temperature qj 
Diode capacitance 
Ve =3V; f= 1MHz Cq 
Series resistance at f = 200 MHz 
lce= 3mA : 
Ic =10mA D 
MECHANICAL DATA Dimensions inmm 
Fig. 1 SOD-80. 


7291084.1 


The cathode is indicated by a red band. 
The BA683 cathode has an additional orange band. 


AR As am UNO BAB AIDA RIBERA ASSN DOME AREAS AL AO BERENS ESE ASCARIS ESB EA SPI TT et SOS A PER SM NESSES OTIOE IE 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) _ 


Continuous reverse voltage 
Forward current (d.c.) 
Storage temperature 
Junction temperatu re 


THERMAL RESISTANCE 


From junction to ambient in free air 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified. 


Forward voltage 
l- = 100 mA 


Reverse current 
VR=20V 
VR = 20 V; Tamb = 75 OC 


Diode capacitance at f = 1 MHz 
VR=iv 
VR=a3Vv 


Series resistance at f = 200 MHz 


le = 3mA 
le =10mA 


October 1984 


VR max. 35 
T= max. 100 
T stg —65 to +150 
Tj 150 
Rth j-a = 0,6 
Ve < 1,0 
< 50 
a < 1 


< 
Cq Z 
2 
Do < 


K/mW 


nA 
LA 


BAS16 


SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE 


Silicon epitaxial high-speed diode in a microminiature plastic envelope. It is intended for high-speed 
switching in hybrid thick and thin-film circuits. 


QUICK REFERENCE DATA 


Continuous reverse voltage VR max. 75 V 
Repetitive peak reverse voltage VeRRmMm max. 85 V 
Repetitive peak forward current lFRM max. 250 mA 
Junction temperature Tj max. 175 °C 
Forward voltage at |- = 50 mA VF < 1,0 V 


Reverse recovery time when switched from 
IF = 10 mA to Ip = 10 mA; Ry = 100 Q; 


measured at |p =1mA ter < 6 ns 
Recovery charge when switched from 
lp = 10 mA to VR =5V; R; = 500 2 Og < 45 pC 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BAS16 = A6 
cht 
2,8 i 
2 
0,150 
\ 0,090 


° —P!} |<. 0,1 
ay max 1,4 2,5 
/ 1.2 max 
ao \ 10° 


\e mi 
wees one 9! Lew 


TOP VIEW 
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See also So/dering recommendations. 
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BASI6” 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage VR max. 7/5 V 
Repetitive peak reverse voltage VRRM max. 85 V 


Average rectified forward current 
(averaged over any 20 ms period) 


UP tO Tamb = 25 PC** Ie(ay) max. 250 mA 
Forward current (d.c.) If max. 250 mA 
Repetitive peak froward current lean max. 250 mA 


—-*» Non-repetitive peak forward current 
(per crystal) 


t= 1 us lIEFSM max. 2A 
t= 1ms lESM max. TA 
t= 1s lesn max. O05 A 
Storage temperature range Tstq -—-65 tot 175 OC 
Junction temperature Tj max. 175 °C 


THERMAL RESISTANCE* 


——& From junction to ambient** Rthj-a = 430 K/W 


CHARACTERISTICS | 
Tj = 25 OC unless otherwise specified. 
Forward voltage 


le= ImA | VE < 715 mV 

le = 10mA Ve < 855 mV 

le = 5OmA | Ve < 1000 mV 

lp = 150 mA VE < 1250 mV 
Reverse current | | 

VR = 25 V; Tj = 150 OC | IR < 30 yA 

VR=75V Ip : 1 pA 

VR =75V; Tj = 150°C IR < 50 vA 
Diode capacitance 

VR=0; f= 1 MHz or < 2 pF 
Forward recovery voltage (see also Fig. 2) 

when switched to If = 10 mA; t, = 20 ns Vi < 1,75 V 


Reverse recovery time (see also Fig. 3) 
when switched from I = 10 mA to IR = 10 mA; 
Ri = 100 {2; measured at |p = 1 mA trr < 6 ns 


Recovery charge (see also Fig. 4) 


Ry = 5002 OQ, ma 45 pC 


“ Measured under pulse conditions. tp < 0,5 ms. IE(ay) = 150 MA, t(ay)  T ms, for sinusoidal opera 
tion. 
* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar epitaxial high-speed diode 


i, 1k. 450.0. ; 
aa 
0 Vr 
Rs5=50N (¥) 

t 

O te . 

72613291 
7261327 input signal output signal 


Fig. 2 Forward recovery voltage test circuit and waveforms. 


Input signal: forward pulse rise time = t, = 20 ns; forward current pulse duration ty = 120 ns; duty 
factor = 6 = 0,01. : 

Oscilloscope: rise time = t, = 0,35 ns. 

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance). 


sampling 
oscilloscope 
R,=500 


72613281 


7261326 input signal output signal 


Fig. 3 Reverse recovery time test circuit and waveforms. 


Input signal: reverse pulse rise time = t, = 0,6 ns; reverse pulse duration = tp = 100 ns; duty 
factor = 6 = 0,05. * trp up to lp = 1 mA. 

Oscilloscope: rise time = t, = 0,35 ns. 

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance). 


oscilloscope 
R, 210MN 


ou si 
7273212 tput gnal 7269086.1 


Fig. 4 Recovery charge test circuit and waveform. 


D1 = BAW62; D2 = diode with minority carrier life time at 10 mA: < 200 ps 


Input signal 
Rise time of the reverse pulse tr = 2 ns 
Reverse pulse duration | ty = 400 ns 
Duty factor 6 = 0,02 


Circuit capacitance C <7 pF (C = oscilloscope input capacitance + parasitic capacitance). 
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BAS17 


LOW VOLTAGE STABISTOR 


Silicon planar epitaxial diode in SOT-23 envelope. This diode is intended for low voltage stabilizing 
e.g. bias stabilizer in class-B output stages, clipping, clamping and meter protection. 


QUICK REFERENCE DATA 


Repetitive peak forward current aa os lERM max. 250 mA 
Storage temperature : Tstg —65 to+ 150 °C 
Junction temperature Tj max. 175 °C 
Forward voltage | 

Ilr = 0,1mA Ve 580 to 660 mV 

Ir = 1,.0mA Ve 665 to 745 mV 

Ie = 10mA Ve 750 to 830 mV 

le = 100 mA VE 870 to 960 mV 
Diode capacitance 

VR =0;f= 1 MHz Cq <4 140 pF 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. 


Marking code 


BAS17 = AQ91 
0,150 
.0,090 
i 
yy : 
0,1 
10° may 
max 3 
Td \ 10° 
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‘TOP VIEW 


See also chapter So/dering Recommendations. 
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RATINGS © 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


lFRM 


Repetitive peak forward current ** 
Storage temperature 
Junction temperature 


THERMAL CHARACTERISTICS * 
Tj = Px (Reh j-t + Rth t-s + Rth s-al + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient* * 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Forward voltage 


Ir = 0,1 mA 
lr = 1,0mA 
lr = 50mA 
Ir = 10mA 
l—- = 100 mA 
Reverse current 
Vp=4V 
Temperature coefficient 
le =1mA 


Diode capacitance 
Vp =0; f= 1 MHz 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 7 mm x 5mm x 0,5 mm. 


October 1984 


T stg 


qj 


max. 250 
—65 to + 150 
max. 175 
= 60 
= 280 
= 90 
580 to 660 
665 to 745 
725 to 805 
750 to 830 
870 to 960 
< 5 
typ. —1,8 
< 140 


mA 
OC 
OC 


K/W 
K/W 
K/W 


mV 
mV 
mV 
mV 
mV 


LA 


mvV/K 


pF 


Low voltage stabistor 


ne me SER TBR SSCL ANG RETR BK 8 RP OPRR SSE AS PE I EP A ALTE SO TTT ST ISL EERIE DEH IO A TEE CE RTE 


Fig. 2 Forward current as a function of forward voltage. 
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SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES 


Silicon epitaxial high-speed diodes in a microminiature plastic envelope. They are intended for switching 
and general purposes. 


QUICK REFERENCE DATA 


Continuous reverse voltage VR max. 100 150 200 V 
Repetitive peak reverse voltage VRRmM max. 120 200 250 V 
Repetitive peak forward current lIFRM max. 625 mA 
Junction temperature Tj max. 150 OC 
Forward voltage at lr = 100 mA Ve < 1 V 


Reverse recovery time when switched from 
l- = 30 mA to Ip = 30 mA; Ry, = 100 2 trr < ? 50 ns 
measured at lp =3 mA 


MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BAS19 = A8 
BAS20 = A81 
BAS21 = A82 
0,150 
0,090 
~~ ? 
7a _ 
esi : . 
01 
40° Be] ’ 
nae max 4 
ie \ 10° 
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TOP VIEW 


See also So/dering recommendations. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BAS19 | BAS20 | BAS21_ 


Continuous reverse voltage Vp max. 100 150 200 V 
Repetitive peak reverse voltage Vearnu max. 120 200 250 V 
~~ Non-repetitive peak forward current ce ey ee a 
| (per crystal) 

t= Tys lesm max. 2,5 A 

t= 1s —lesm max. 0,5 A 
Average rectified forward current (1) 

(averaged over any 20 ms period) lIF(Ay) max. 200 mA 
Forward current (d.c.) 

up to Tamb = 25 °C** Ip max. 200 mA 
Repetitive peak forward current l—FRpAy 2) max. 625 mA 
Storage temperature range 3 Tstg —65 to + 150 a 
Junction temperature Tj max. 150 oC 
Total power dissipation up to Tamph = 25 OC Prot max. 200 mW 
THERMAL RESISTANCE* | 
From junction to ambient** Rthj-a = 430 K/W 
From tab to soldering points ~ Rtht-s = 280 K/W 
From soldering points to ambient* * Rths-a = 90 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified. 


Forward voltage 


Ile = 100 mA VE < 10 V 
Ip = 200 mA | Ve < 1,25 V 
Reverse breakdown voltage (1) 
BAS19; IR = 100 pA V(BR)R > 120 V 
BAS20; Ip = 100 pA V(BR)R > 200 V 
BAS21; Ip = 100 pA (2) V(BR)R > 250 V 
Reverse current 
VR = VRmax IR a 100 nA 
VR = VRmax: Fj = 150 °C Ip i 100 BA 
Differential resistance 
tp = 10mA : diff typ. 5:42 


(1) Measured under pulse conditions; Pulse time = tp S03 ms. 


(2) At zero life time, measured under pulse conditions to avoid excessive dissipation and voltage 
limited to 275 V. 


See Thermal characteristics. 
lil | Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar epitaxial high-speed diodes 


Diode capacitance 
Vr =0; f = 1 MHz Cy < 5 pF 


Reverse recovery time (see Figs 2 and 3) 
when switched from If = 30 mA to IR = 30 mA; 
Ry = 100 22; measured at lp =3 mA trr < 50 ns 


sampling 


oscilloscope 
R,=50N 


91273201 


7281719 input signal output signal 

Fig. 2 Test circuit. Fig. 3 Waveforms; IR =3 mA. 
Input signal 

total pulse duration tp(tot) = 2 us 

duty factor ) = 0,0025 

rise time of reverse pulse ty = 0,6 ns 

reverse pulse duration tp = 100 ns 
Oscilloscope 

rise time tr = 0,35 ns 

circuit capacitance* C <1 pF 


*C = oscilloscope input capacitance + parasitic capacitance. 
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Fig. 4 BAS19; maximum permissible average rectified forward current for os operation as a function 
of the duty factor at Vp = 100 V. 
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Fig. 5 BAS19; maximum permissible repetitive. peak forward current for pulse operation as a function 
of the duty factor at VR = 100 V. 
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Silicon planar epitaxial high-speed diodes 
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Fig. 6 BAS20/21; maximum permissible average rectified forward current for pulse operation as a 
function of the duty factor. 
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Fig. 7 BAS20/21; maximum permissible repetitive peak forward current for pulse eperatien as a 
function of the duty factor. : 
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<1 200 V (BAS20) 
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Fig. 8 Maximum permissible continuous 
forward current as a function of the 
ambient temperature. 


Fig. 9 Maximum permissible average 
rectified forward current as a function 
of the ambient temperature. 


Fig. 10 Maximum permissible continuous 
reverse voltage as a function of the 
ambient temperature. 


7282316 


4a 
a 
cs 
2 
a] 
oS 
@ 
a 
o. 
7 
Be 
= 
= 
‘s 
x 
Se) 
— 
Soe 
o 
bees 
c 
= 
a) 
a. 
& 
© 
= 
= 


7262309. 1 


7282318 


ScNNah 
ESS 
coor, 2 


Fig. 12. 


Fig. 11. 


F272 410 


-4 typ. values 


re ons eae 


4 


2625: mA- 


ee 


ae] 
Nn 
ia] 
~ 
c 
o 
Same 
Soe 
=) 
OQ 
® 
wn 
Seve 
eb) 
> 
fab 
bee 
72) 
> 
Oo 
~ 
Cc 
= 
a 
© 
O 
Sel 
ene 
te 


function of the junction temperature. 


Fig. 12 Forward current as a function 


of forward voltage. 
Fig. 13 Forward voltage as a function 


of the junction temperature. 
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SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE 


The BAS28 consists of two separate diodes in one microminiature envelope intended for surface 
mounting. 


It concerns fast-switching general-purpose diodes. 


QUICK REFERENCE DATA 


Continuous reverse voltage VR max. 75 V 
Repetitive peak reverse voltage VRRM~ max. 85 V 

- Repetitive peak forward current lERM max. 250 mA 
Junction temperature Tj max. 175 °C 
Forward voltage at |- = 50mA VF < 1,0 V 


Reverse recovery time when switched from 
Il— = 10 mA to lp = 10 mA; Ry = 100 Q, 


measured at |p = 1mA trr ° 6 ns 
Recovery charge when switched from 
le = 10 mA to Vp = 5 V; Ry = 500 Q OQ, < 45 pC 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-143. : 
3,0 Marking code. A61 
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TOP VIEW 
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BAS28 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Continuous reverse voltage VR max, 75 V 
Repetitive peak reverse voltage | VeRM max. 85 V 


Average rectified forward current* 
(averaged over any 20 ms period) 


up to Tamb = 25 9C** lE(AY) max. 250 mA 
Forward current (d.c.) Ip: max. 250 mA 
Repetitive peak forward current : IFRA | Max. 250 mA 


Non-repetitive peak forward curren’ 
(per crystal) 


t= 1 us leona max. 2A 
t=1ms l—esmM max. 1A 
t=1s lEom max. OO A 
Storage temperature range T stg —~65 ta + 175 OC 
Junction temperature Tj max. 175 °C 


THERMAL RESISTANCE* 


From junction to ambient | Reh ja * 430 K/W 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Forward voltage 
lce= mA VE. < 715 mV 
le = 10mA VE < 855 mV 
Ir = 5OmA VE < 1000 mV 
le = 150mA VE < 1250 mV 
Reverse current 
VR =25V; Tj = 150 oC Ip < 30 WA 
VRp=75V IR < 1 uA 
VR = 75 V; Tj = 150 oC Ip < 50 ywA 
Diode capacitance 
Vp =0;f=1MHz Cq < 2 pF 
Forward recovery voltage (see also Fig. 2) 
when switched to lp = 10 mA; ty = 20 ns V fy < 1,75 V 


Reverse recovery time (see also Fig. 3) 
~ when switched from Ir = 10 mA to ly = 10 mA; 


Ry = 100 92; measured at ip = 1 mA trp < 6 ns 
Recovery charge (see also Fig. 4) 

when switched from Ip = 10 mA to VR = 2 V: 

R_ = 900 22 O, << 45 pc 


A Measured under pulse conditions. ty <0,5 ms. ip(ary = 150 mA, t(av) < 1 ms, for simusotdal 
operation. 
* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar epitaxial high-speed diode 


i. 1k. 4502 ; ‘ 

es | 

; y Ver 

Rs=501. (+) | 
t 

O 
72613291 

7261327 input signal output signal 


Fig. 2 Forward recovery voltage test circuit and waveforms. 


Input signal: forward pulse rise time = t, = 20 ns; forward current pulse duration ty = 120 ns; duty 
factor = 6 = 0,01. 

Oscilloscope: rise time = t, = 0,35 ns. 

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance). 


Rs= 500. sampling | 
| oscilloscope 
VeVe tI ¢ xRs R,=500 


7261326 input signal output signal 


72613281 


Fig. 3 Reverse recovery time test circuit and waveforms. 


Input signal: reverse pulse rise time = t, = 0,6 ns; reverse pulse duration = tp = 100 ns; duty 
factor = 6 = 0,05. “trp up to lp = 1 mA. 

Oscilloscope: rise time = t, = 0,35 ns. 

Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance). 


R,=500N 
LI =) oscilloscope 
R,210MN 
V=VetIe-Rs d 


output signal 


7273212 72 69086.1 


Fig. 4 Recovery charge test circuit and waveform. 


D1 = BAW62; D2 = diode with minority carrier life time at 10 mA: < 200 ps 


Input signal 
Rise time of the reverse pulse ty = 2 ns 
Reverse pulse duration ty = 400 ns 
Duty factor 6 = 0,02 


Circuit capacitance C <7 pF (C = oscilloscope input capacitance + parasitic capacitance). 
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SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES 


The BAS29, BAS31 and the BAS35 are silicon planar epitaxial diodes encapsulated in a SOT-23 envelope. 


The BAS29 consists of a single diode. The BAS31 has two diodes in series and the BAS35 has two 
diodes with a common anode. All diodes are designed for switching inductive loads in semi-electronic 


telephone exchanges. 
QUICK REFERENCE DATA (per diode) 


Continuous reverse voltage 

~ Repetitive peak forward current 
Forward current 

Junction temperature 

Forward voltage at |p = 50 mA 


Reverse recovery time when switched from 
l— = 30 mA to Ip = 30 mA; Ry, = 100 22; 
measured at!Rp =3mA 


MECHANICAL DATA 


Fig. 1 SOT-23. 
90 oe 
2.8 
0,150 19 
0,090 


Dimensions in mm 


eae 
He 


Bak | 2 


HY | 7H 
1°) | |<«— 0,1 t 
nee max 1,4 2,5 
y \ 1,2 max 
a 10° 


048 0 tt 


-01 10.1 | A |B | 


7266908.9 


TOP VIEW 


< 50 ns 


Marking code: 


BAS29 = L20 
BAS31 = L21 
BAS35 = L22 


| 
Ae ie - 2 
3 


BAS29 


3 


BAS35 
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RATINGS (per diode) 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Continuous reverse voltage Vp max. 90 V 
Repetitive peak forward current | ce leERM max. 600 mA 
Repetitive peak reverse current InRM oo omax. 600 mA | 
Average rectified forward current 

(averaged over any 20 ms period) IF max. 250 mA 


Non-repetitive peak forward current 
t= 1 us; Tj = 25 °C prior to surge; per crystal 3 
thse y= 25 OC prior to surge; per crystal 


Forward current (d.c.) a max. 250 mA 
Repetitive peak reverse energy 

tp < 50 s; f < 20 Hz; Tj = 25 OC Esa:. = 5.0 mJ 
Storage temperature | Tstg —65 to+175 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 


From junction to ambient when mounted on 
ceramic substrate of 7 mm x 5mm x 0,5 mm Rthj-a = 430 K/W 
CHARACTERISTICS (per diode) 


Tj = 25 OC unless otherwise specified 
Forward voltage 


IF = 10mA VE << 0,75 V 

IF= 50mA | VE < 0,84 V 

lp = 100 mA VE ~< 0,90 V 

lp = 200 mA VE < 1,00 V 

Il—F = 400 mA VE < 1,25 V 
Reverse current . 

VR =90V | < 100 nA 

VR = 90 V; Tj = 150°C . 100 uA 
Reverse avalanche breakdown voltage 

IR=1mAA VIBR)R 120 to 175 V 
Diode capacitance 

Vr =0;f=1 MHz Cq < 35 pF 
Reverse recovery time when switched from 

l— = 30 mA to ip = 30 mA; R, = 100; 

measured at lp = 3 mA ter < 50 ns 
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BAS32 


HIGH-SPEED SILICON DIODE FOR SURFACE MOUNTING 


The BAS32 is a planar epitaxial high-speed diode designed for fast logic applications. 


This SM diode is a leadless diode in a hermetically sealed SOD-80 envelope with tin-plated metal discs at 
each end. It is suitable for ‘‘automatic placement” and as such it can withstand immersion soldering. 


The diodes are delivered in ‘’super 8” tape. 


QUICK REFERENCE DATA 


TLE RCT AETV ony oe eR NTO] VME RTT RTE En eet 8 RTE Hat RTE PERT EO LPP EE TY STREAM EAE ERIN TR ER RE EERE HIRBR PTO SRST AY WORE ERR PH ECeNI,IRC ROOKIE ADAPTED TET YO APT SI NENT OY OAS DERE IIS ASAE EA 


Continuous reverse voltage VR max. 75 V 
Repetitive peak reverse voltage VepMm max. 75 V 
Repetitive peak forward current l—eRM max. 450 mA 
Junction temperature Tj max. 200 °C 


Forward voltage 

Il—- = 100 mA Ve < 1V 
Reverse recovery time when switched from 

Ie = 10 mA to Ip = 10 mA; Ry = 100 Q; 


measured at lp = 1 mA trr = 4 ns 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOD-80. 


0,3 | 
Be 


«———— 3,540.2 ———_» 


a 


7291084.1 


Cathode indicated by black band. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) . 


Continuous reverse voltage VR max. 75 V 
Repetitive peak reverse voltage VRRM max. 75 V* 
Average rectified forward current lE(AV) max. 150 mA** 
Forward current (d.c.) | | If max. 200 mA 
Repetitive peak forward current IFRM max. 450 mA 
Non-repetitive peak forward current | 
t= 1 us lEsm max. 2000 mA 
t=1s ~leESM max. 500 mA 
Storage temperature stg —65 to + 200 °C 
Junction temperature | Tj max. 200 °C 


THERMAL RESISTANCE | 
From junction to ambient in free air Rthj-ao= | 0,6 K/mW 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Forward voltages 


IF= 5mA VE 0,62 to 0,75 V 

lz = 100 mA VE < 1,00 V 

l= = 100 mA; Tj = 100 °C Ve — 0,93 V 
Reverse currents ) , 

VrR=20V | : Ip 25 nA 

VR = 20 V; Tj = 150 °C IR 4 50 pA 

VR =/5V Ip < 5 pA 

VR =/5 V; Tj = 150 9C Ip < 100 pA 
Diode capacitance 

VR =0;f=1 MHz Cq < 2 pF 
Forward recovery voltage when switched to 

le = 50 mA; ty = 20 ns a Ver sa 2,5 V 


* Measured at zero life time at |p = 100 vA; Vp > 100 V. 
** For sinusoidal operation see Fig. 6. For pulse operation see Figs 4 and 5.» 
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High-speed silicon diode for surface mounting BAS32 


iy 41k.0. 450.0. 


oscilloscope 


R;=500. 


<+—-tp 
7261327 72613294 


input signal output signal 


Fig. 2 Forward recovery voltage test circuit and waveforms. 


Input signal : Rise time of the forward pulse tp = 20ns 
Forward current pulse duration tp= 120 ns 
Duty factor 6 =0,01 

Oscilloscope: Rise time ty = 0,35 ns 


Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance) 
Reverse recovery time when switched from 
le = 10 mA to Ip = 10 mA; Ry = 100 22; 
measured at lp = 1 mA try <— 4 ns 


sampling 
oscilloscope 
R,=500. 


Rs=500 


LI 


VeVe+Ie XRs 


7261326 


7261328.1 


input signal output signal 


Fig. 3 Reverse recovery time test circuit and waveforms. 


Input signal : Rise time of the reverse pulse tr = 0,6 ns *IR=1mMA 
Reverse pulse duration tp = 100 ns 
Duty factor § =0,05 

Oscilloscope: Rise time ty = 0,35 ns 


Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance) 
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Fig. 4 Maximum permissible average rectified forward current versus duty factor (pulse operated). 
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Fig. 5 Maximum permissible repetitive peak forward current versus duty factor (pulse operated). 
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Fig. 6 Maximum permissible average rectified Fig. 7 Maximum permissible continuous 
forward current versus ambient temperature. forward current versus ambient temperature. 
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Fig. 12 Reverse recovery time versus forward current. 
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Fig. 10 Forward recovery voltage 


versus rise time. 
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High-speed silicon diode for surface mounting | BAS32 
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QUICK REFERENCE DATA 
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series 
connection 


single 
diode 


ron RR REET SORT ES 


120 V 
120 V 
150 mA 
430 mA 


Total power dissipation up to Varjh = 25 OC Prot MAX. 300 mW 


Continuous reverse voltage VR max. 60 
Repeitive peak reverse voltage Vann max. 60 
rorward current Ip: max. 200 
Repetiive peak forward current lpRad max. 600 


q 


Meverve recovery tine wien switched from 
ie - HOO mA to 7 ~ 400 MA: Ri © 100 Q: 
measured at ly 40 ma trp < 6 ns 
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VIE CHANIC ine DATA Dimensions in mm 


Marking code: L51 


Max 
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BASS6 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


single 
diode 


Continuous reverse voltage | 
Repetitive peak reverse voltage* 
Forward current 

Repetitive peak forward current 


— Non-repetitive peak forward current (per crystal) 


t=1us l—Esm max. 2000 

t=1s lESM max. 500 
T otal power dissipation* * | 

up tO Tamb = 25 OC Prot max. 300 
Storage temperature range T stg —65 to +150 
Junction temperature Tj max. 150 


THERMAL RESISTANCE 
From junction to ambient** Rthj-a = 430 


CHARACTERISTICS, per diode 
Tj = 25 OC unless otherwise specified 


Forward voltage 


Ir = 10 mA | VE < 0,75 

le = 200 mA Ve < 1,00 

le = 200 mA; Tj = 100 °C Ve < 0,95 — 

le = 500 mA Ve < 1,25 
Reverse current 

VRa=60V Ip < 100 

VR = 60 V; Tj = 150 °C Ip < 100 
Diode capacitance 

Vr =0;f= 1 MHz Cq <a 2,5 


* Measured at zero life time at |p = 10 uA; Vp = 75 V. 
** Mounted ona ceramic substrate of 10 mm x 8 mm x 0,6 mm. 
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series 
connection 


mA 


K/W 
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Silicon planar epitaxial ultra-high speed diode : | BAS56 


Forward recovery voltage when switched to 


[l= = 400 mA;t,1 = 30ns 
|= = 400 mA; t,2 = 100 ns 


V 
Ver 
t 
input signal output signal 
Fig. 2 Test circuit and waveforms; forward recovery voltage. 
Input signal: 1st rise time of the forward pulse tr] = 30 ns 
2nd rise time of the forward pulse t,-2 = - 100 ns 
Forward current pulse duration ty = 300 ns 
Duty factor 6 = 0,01 
Oscilloscope: Rise time tr = 0,35 ns 
Input capacitance Cj < 1 pF 
Circuit capacitance C < 20 pF (C = C; + parasitic capacitance) 
Reverse recovery time when switched 
from If = 400 mA to Ip = 400 mA; 
Rz_ = 100 &; measured at |p = 40 mA ter < 6 ns 
Vv SS Tilt 


sampling 


oscilloscope 
R,;=500 


7273201 


7261719 input signal output signal 


Fig. 3 Test circuits and waveforms; reverse recovery time. *Ip =40mA 
Input signal: Total pulse duration tp(tot) = 0,2 bs 
Duty factor 5 = 0,0025 
Rise time of the reverse pulse tr 7 0,6 ns 
Reverse pulse duration ty = 30 ns 
Oscilloscope: Rise time tr = 0,35 ns 


Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance) 
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Recovery charge when switched from 


98 


lp = 10 mA to Vp =5 V; Ry = 5002 


Rg = 5002 


VeVe +Ip-Rs 


Fig. 4 Test circuit and waveform; recovery charge. 


Di=BAW62 — 
D2 = diode with minority carrier life time at 10 mA 
Input signal: Rise time of the reverse pulse 
Reverse pulse duration 
Duty factor 


oscilloscope 


;270M0 
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tr 


ve) 
5 


50 


output signal 


400 
0,02 


Circuit capacitance C <7 pF (C = oscilloscope input capacitance + parasitic capacitance) 
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BAT17 


SCHOTTKY BARRIER DIODE 


Silicon epitaxial diode in a microminiature plastic envelope. Intended for u.h.f. mixer and fast switching 
applications in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Continuous reverse voltage VR max. 4 Vv 
Forward current (d.c.) i= max. 30 mA 
Junction temperature Tj max. 100 °C 
Forward voltage at |- = 10 mA VF < 600 mV 
Diode capacitance at Vp = 0; f= 1 MHz Cq < 1,0 pF 
Noise figure at f = 900 MHz F < 8,0 dB 
MECHANICAL DATA | Dimensions in mm Marking code 

BAT17=A3 
Fig.1 SOT-23. 

\ 2 


0,1 
10° | |< , 
max max 
ae 1 a2 
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TOP VIEW 


See also So/dering recommendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Continuous reverse voltage | VR 
Forward current (d.c.) ** : Ip 
Storage temperature : 13 
Junction temperature Tj 


THERMAL RESISTANCE* 


From junction to ambient* * R+h j-a 
CHARACTERISTICS 


Tamb = 25 OC unless otherwise specified 


Reverse current 
VR=a3Vv | IR 


Reverse breakdown voltage | 

IR = 10yuA ~ VIBR)R 
Forward voltage | Pa 

Ilr =0,1 mA . . Me 

lp = 1,0mA | OMe 

le = 10mA Ve 
Diode capacitance | | 

VpR=0;f= 1 MHz Cq 
Noise figure at f = 900 MHz 4 F 
Series resistance at f = 1 KHz 

le =5mA rp 


* 


See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


4V 
mA 
OC 

SC. 


K/W 


BA 


A The local oscillator is adjusted for a diode current of 2 mA. |.F. amplifier noise Fj¢ = 1,5 dB; 


f = 35 MHz. 
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Fig. 2 Typical values. 
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SILICON PLANAR DIODE 


Band switching diode in a microminiature plastic envelope. Intended for thick and thin-film circuits. 


QUICK REFERENCE DATA 
Continuous reverse voltage 
Forward current (d.c.) 
Junction temperature 
Diode capacitance at f = 1 MHz 

Vp 20V 
Series resistance at f = 200 MHz 

lp =5mA 


MECHANICAL DATA 
Fig. 1 SOT-23. 


Dimensions in mm 


10° 


TOP VIEW 
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VR max. 35 V 
If max. 100 mA 
Tj max. 100 °C 


typ. 0,8 pF 
eds ee 1,0 pF 

typ. 0,5 QQ 
‘(oo 07 2 

Marking code 

BAT18 = A2 

1 

N.c 2 

3 
7Z266908.9 
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BAT18 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Continuous reverse voltage 

Forward current (d.c.) 

Storage temperature 

Junction temperature 

THERMAL RESISTANCE* 

From junction to ambient** 
CHARACTERISTICS 

Tj = 25 °C unless otherwise specified 
Forward voltage at |p = 100 mA 


Reverse current 
Vp=20V 
Vp = 20 V; Tj = 60 °C 
Diode capacitance at f = 1 MHz 
VR =20V 


Series resistance at f = 200 MHz 
IF =5mA 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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VR 
IF 
qj 


Rth j-a 


max. 35 
max. 100 
—55 to + 125 
max. 125 
= 430 
< 1,2 
< 100 
<u 1 
typ. 0,8 
<< 1,0 
typ.. 0,5 
< 0,7 


Silicon planar diode BAT18 
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DEVELOPMENT DATA 


This data sheet contains advance information and 


specifications are subject to change without notice. 


SCHOTTKY BARRIER DIODE 


Silicon epitaxial Schottky barrier diode with an integrated p-n junction protection ring in a micro- 
miniature SOT-23 envelope intended for surface mounting. 


The diode features especially a low forward voltage. 


QUICK REFERENCE DATA 


Continuous reverse voltage VR max. 30 V 
Forward current (d.c.) |- max. 200 mA | 
Forward voltage at |p = 10 mA VE max. 400 mV 
Total power dissipation up to Tamp = 25 OC Prot os max. 230 mW 


Reverse recovery time when switched 
from IF = 10 mA to [Rp = 10 mA; 


Ry, = 100 2; measured at |p =1mA trr < 5 ns 
Junction temperature Tj max. 125 OC 
Fig. 1 SOT-23 Dimensions in mm 


Marking code: L4 


72Z66908.9 


TOP VIEW 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Continuous reverse voltage 
Forward current (d.c.) see Fig. 2 
Repetitive peak forward current 


Non-repetitive peak forward current 
t< 1s 


Total power dissipation up to Tamb = 25 PC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient mounted on a ceramic 
substrate of 10 mm x 8 mm x 0,6 mm 


CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 


Forward voltage 


l—F =0,1 mA 
l—F = 1 mA* 
le = 10mA 
le = 30 mA* 
le = 100 mA 


Reverse current 
Vp=25V 
Reverse breakdown voltage 


Diode capacitance 
Vp =1V; f= 1MHz 

Reverse recovery time when switched from 
le = 10 mA to lR = 10 mA; 
R; = 100 22; measured at |p = 1 MA 


* ‘Temperature coefficient of forward voltage: 
—0,6 %/K atle = 1mA 
—0,3 %/K at le = 30 mA 


October 1984 


VR max. 30 
If max. 200 
lIFRM max. 300 
lFSMsomax. 600 
Prot max. 230 
T stg —55 to +150 
qj max. 125 
Rth j-a | 430 
VE < 240 
Ve < 320 
VE < 400 
VE < 500 
VE = 500 
VE 1000 
IR < 2 
V(BR)R > 30 
Cq < 10 


K/W 


pF 


ns 


Schottky barrier diode 


7295211 


0 150 
Tamb (°C) 


Fig. 2 Derating curve maximum ambient temperature. 
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DEVELOPMENT DATA 


This data sheet contains advance information and B AT7 4 
specifications are subject to change without notice. 


SCHOTTKY BARRIER DIODE 


Two separate silicon epitaxial Schottky barrier diodes with an integrated p-n junction protection ring 
in one microminiature SOT-143 envelope, intended for surface mounting (SMD technology). 


The device features a low forward voltage drop. 


QUICK REFERENCE DATA 


double-diode 
operation 


single 
diode 


Continuous reverse voltage VR max. 
Continuous reverse voltage 
series connection VR max. 
Forward current If: max. 
Repetitive peak forward current lERM max. 
Non-repetitive peak forward current lESM max. 600 mA 


Total power dissipation 
up to Tamb = 25 OC Prot max. 230 mW 


Reverse recovery time when switched from 
l= = 10 mA to Ip = 10 mA; Ry = 100 22; 


measured at |p = 1mA try < <) | ns 
MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-143. 


7285014.6 


TOP VIEW 
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BAT74 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


single | double-diode 
diode operation 
Continuous reverse voltage VR max. 
Continuous reverse voltage 
series connection VR max. 
Forward current (see Fig. 2) If max. 
Repetitive peak forward current lFRM max. 


Non-repetitive peak forward current 


t<1s lEFSM max. 600 mA 
Total power dissipation | 

up tO Tamb = 25 OC Prot max. 230 mW 
Storage temperature T stg —65 to + 150 oC 
Junction temperature Tj max. 125 OC 


THERMAL RESISTANCE 


From junction to ambient mounted on a ceramic 
substrate of 10 mm x 8 mm x 0,6 mm Rth j-a 430 K/W 


CHARACTERISTICS, per diode 
Tamb = 25 °C unless otherwise specified 
Forward voltage 


lp =0,1 mA V < 240 mV 

lp= 1mA** F < 320 mV 

lr = 10mA V < 400 mV 

Ip = 30maA** F < 500 mV 

us = 500 mV 

ieee. Me < 1000 mV 
Reverse current 

VR=25V IR < 2 LA 
Reverse breakdown voltage ViBR)R > 30 V 
Diode capacitance 

VR=1V;f=1MHz Cg < 10 pF 
Reverse recovery time when switched from 

Ip = 10 mA to IR = 10 mA; R,_ = 100 2; 

measured at |p = 1mA trr < 5 ns 


* If both diodes are in forward operation at the same moment, total device current max. 110 mA. If 
one diode is in reverse and the other in forward operation at the same moment, total device current 
max. 200 mA. 


** Temperature coefficient of forward voltage: —0,6%/K at Ir = 1 mA. 
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Schottky barrier diode 


7295211 
a 


200 


100 


0 50 100 15 
Tamb (°C) 


Fig. 2 Derating curve maximum ambient temperature. 
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DEVELOPMENT DATA 


This data sheet contains advance information and BAV23 
specifications are subject to change without notice. 


SILICON PLANAR EPITAXIAL HIGH-SPEED DIODE 


The BAV23 consists of two separate planar epitaxial high-speed diodes in one microminiature plastic 
envelope intended for surface mounting. 


The device is designed for switching and general applications where high breakdown voltages are 
required. 


QUICK REFERENCE DATA 


series 
connection 


single 
diode 


Continuous reverse voltage VR max. 200 
Repetitive peak reverse voltage VRRM~ max. 250 
Average forward current IF(AV) max. 200 
Repetitive peak forward current lIFRM =—max. 625 | 


Total power dissipation 
Up tO Tamb = 25 OC Prot max. 300 mW 


Reverse recovery time when switched from 
l- = 30 mA to Ip = 30 mA; Ry = 100 22; 


measured atlR = 3 mA trr < 50 ns 
MECHANICAL DATA “Dimensions in mm 
Fig. 1 SOT-143. Marking code: L30 
0,150 
\ 0,090 


bles 04 
10° max 
max 
Wea \ 10° 
i Ni f max 

Pa ee 
max 30° 
max 


7Z85014.6 


TOP VIEW 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Continuous reverse voltage 
Repetitive peak reverse voltage 
Average forward current 
Repetitive peak forward current 
Total power dissipation 

up to Tamb = 25 OC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient on a ceramic 
substrate of 8 mm x 10 mm x 0,6 mm 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Forward voltage 
l—- = 100 mA 
I- = 200 mA 
Reverse current 
VR = VRmax 
Reverse breakdown voltage 
1 IR = 100 vA 
Differential forward resistance 
le = 10mA 
Diode capacitance 
VR =0;f= 1MHz 
Reverse recovery time when switched 
from If = 30 mA to Ip = 30 mA; 
Ry = 100 92; measured at |p =3 mA 


August 1984 


V(BR)R 


max. 
max. 
max. 


max. 


max. 


max. 


typ. 


single series 
diode {connection 
200 400 V 
250 500 V 
200 120 mA | 
625 450 mA 
300 mW 
—65 to +150 °C 
150 OC 
430 K/W 
series 
connection 


50 


2000 mV 


2500 mV 


100 nA 


500 V 


10 Q 


2,5 pF 


50 ns 


SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES 


The BAV70 consists of two diodes in a microminiature plastic envelope. The cathodes are commoned 
and the unit is intended for high-speed switching in thick and thin-film circuits. 


QUICK REFERENCE DATA (per diode) 


Continuous reverse voltage VR max. 70 V 
Repetitive peak reverse voltage VRRM~ max. 70 V 
Repetitive peak forward current l—eRM max. 250 mA 
Junction temperature 7 Tj max. 175 9C 
Forward voltage at Il—p = 50 mA VE < 1,0 V 


Reverse recovery time when switched from 
le = 10 mA to Ip = 10 mA; Ry, = 100 22; 


measured at |p = 1 mA trr < 6 ns 
Recovery charge when switched from 

le = 10 mA to Vp = 5 V; Ry = 500 22 Qs < 45 pC 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. | BAV70 = A4 


7Z266908.9 


TOP VIEW 


See also So/dering recommendations. 
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RATINGS (per diode) 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Continuous reverse voltage | VR max. 70 V 
Repetitive peak reverse voltage VRRM max. 70 V 
Average rectified forward current 

(averaged over any 20 ms period) lF(AV) max. 250 mA 
Forward current (d.c.) IF max. 250 mA 
Repetitive peak forward current lEFRM max. 250 mA 


—* Non-repetitive peak forward current 
(per crystal) 


t= 1s lESM max. 2A 
t= 1ms lESM max. 1A 
t= 1's | lESM max. 0,5 A 
Storage temperature range Tstg -~65to+175 °C 
Junction temperature Tj max. 175 °C 
THERMAL RESISTANCE* | \ 
From junction to ambient** Rthj-a == 430 K/W 


CHARACTERISTICS (per diode ) 
Tj = 25 °C unless otherwise specified 


Forward voltage 


Ic= mA | | Ve < 715 mV 

Ip= 10mA | Ve < 855 mV 

Ir = 50mA Ve < 1000 mV 

Ip = 150 mA Ve < 1250 mV 
Reverse current | 

VR = 25 V;T; = 150 °C Ip < 60 uA 

VR = 70 V; T; = 150 °C Ip =< 100 vA 
Diode capacitance 

Vp =0;f= 1 MHz Cy = 1,5 pF 
Forward recovery voltage when switched to 

lr = 10 mA; t, = 20 ns Ver , << 1,75 V 


4 Measured under pulse conditions : pulse time t,, < 0,5 ms. 
For sinusoidal operation Ir (ay) = 150 mA; averaging time t(gy) < 1 ms. 


* See Thermal characteristics. 
**Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar epitaxial high-speed diodes 


oscilloscope 


R,=500 


<+— tp ———> 
7261325.1 


7261327 input signal output signal 


Fig. 2 Test circuit and waveforms; forward recovery voitage. 


Input signal : Rise time of the forward pulse t, = 20 ns; Forward current pulse duration t, = 120 ns; 
Duty factor 6 = 0,01 
Oscilloscope : Rise time t, = 0,35 ns 
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance) 
Reverse recovery time when switched from 
ipo 10 mA to Ip = 10 mA; Ry = 100 22; 
measured at lp = 1mA 


sampling 
oscilloscope 
R,=50.0 


72613284 


7261326 input signal output signal 


Fig. 3 Test circuit and waveforms; reverse recovery time. 


“)IRp=1mA 
Input signal : Rise time of the reverse pulse t, = 0,6 ns; reverse pulse 
duration ty = 100 ns; duty factor 5 = 0,05 
Oscilloscope : Rise time t, = 0,35 ns 
Circuit capacitance C <1 pF (C = oscilloscope input capacitance + parasitic capacitance) 
Recovery charge when switched from 
lp =10mA to V_p=5V;R, = 500 22 OQ, a 45 pC. 


oscilloscope | 
R, 210MQ 


V=Vetip Rs 


output signal 


7273212 7Z69086.1 


Fig. 4 Test circuit and waveform; recovery charge. 


D1 = BAW62 

D2 = diode with minority carrier life time at 10 mA: < 200 ps 

Input signal : Rise time of the reverse pulse = t, = 2 ns; Reverse pulse duration = ty = 400 ns; 
Duty factor = 6 = 0,02 | 

Circuit capacitance C <7 pF (C = oscilloscope input capacitance + parasitic capacitance) 
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BAV99 


SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES 


The BAVY9 consists of two diodes in a microminiature plastic envelope. The diodes are connected in 
series and the unit is intended for high-speed switching in thick and thin-film circuits. 


QUICK REFERENCE DATA (per diode) 


Continuous reverse voltage | VR max. 70 V 
Repetitive peak reverse voltage | VR RM max. 70 V 
Repetitive peak forward current | : lFRM max. 250 mA 
Junction temperature | Tj max. 175 °C 
Forward voltage at lp = 50 mA | VE << 1,0 V 


Reverse recovery time when switched from 
le = 10 mA to Ip = 10 mA; Ry = 100 2; 


measured at |p = 1 mA ) ter < 6 ns 
Recovery charge when switched from | 

le = 10 mA to Vp = 5 V; Ry = 5002 Q, rl 45 pC 
MECHANICAL DATA Dimensioneinains Marking code 
Fig. 1 SOT-23. | BAV99 = A7 


= 10,20) A |B : 


Q,1 
10° —>| |< ’ 
max noe 
£ \ 49° 


7Z266908.9 


TOP VIEW 


See also So/dering recommendations. 
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RATINGS (per diode) 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Continuous reverse voltage 
Repetitive peak reverse voltage 


Average rectified forward current 
(averaged over any 20 ms period) 


Forward current (d.c.) 


Repetitive peak forward current 


——~@ Non-repetitive peak forward current 


(per crystal) 


= T ys 
t= 1ms 
t=1s 


Storage temperature range 


Junction temperature 


THERMAL RESISTANCE* 


From junction to ambient* * 


CHARACTERISTICS (per diode) 


eS 25 °C unless otherwise specified 


Forward voltage 


le=1mA 

Ip=10mA 
Ip =50mA 
lp = 150 mA 


Reverse current 


VR = 25 Vi Tj = 150 °C 
Va=70V 
Vp= 70 Vi7j = 150°C 


Diode capacitance 
Vp =0;f= 1 MHz 


Forward recovery voltage when switched to 
le = 10 mA; t, = 20 ns 


_&™ Measured under pulse conditions: pulse time ty <0,5 ms. 


VR 
VRRM 


lF(AV) 
If 
IEFRM 


IERM 
IFRM 
IFRM 


T stg. 


For sinusoidal operation Ip(ay) = 150 mA; averaging time tigy) < 1 ms. 


* See Thermal characteristics. 


- ** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Is ZS 


max 70 
max 70 
max 250 
max 250 
max 250 
max. 2 
max. 1 
max. 0,5 
—65 to + 175 

max. 175 
= — 430 
< 715 
< 855 
1000 

1250 

< 30 
= 2,5 
< 50 
< 1,5 
e 1,75 


K/W 


mV 
mV 
mV 
mV 


LA 
LA 
vA 


pF 


V 


Silicon planar epitaxial high-speed diodes BAV99 


ot 1k 450.0. ; V a 
a 
Y i 
% ; Ver 
Rs=50 oscilloscope 
| | R;=500 
O t 
+— tp — 
7261327 72613294 
input signal output signal 


Fig. 2 Test circuit and waveforms; forward recovery voltage. 


Input signal: Rise time of the forward pulse t, = 20 ns; 

Forward current pulse duration = ty = 120 ns. Duty factor = 6 = 0,01. 
Oscilloscope: Rise time t, = 0,35 ns. 
Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance). 


Reverse recovery time when switched from 
lp = 10 mA to Ip = 10 mA; Ry, = 100 22; 
measured at !|R = 1mA trr < 6 ns 


sampling 


oscilloscope 
R,=500 


7261328.1 
input signal output signal 


7261326 


Fig. 3 Test circuit and waveforms; reverse recovery time. 


Input signal: Rise time of the reverse pulse t, = 0,6 ns *)IRp=1mA 
Reverse pulse duration t, = 100 ns. Duty factor 6 = 0,05. 
Oscilloscope: Rise time t, = 0,35 ns. 


Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance). 


Recovery charge when switched from 
IF =10mA to Vp =5V; RR; = 5002 OQ, < 45 pC 


0.U.T. D1 


Rg = 5000 E a eS 
Bake area 


Fig. 4 Test and waveform; recovery charge. 


oscilloscope 
R, 210MN 


7273212 output signal 


7269086.1 


D2 = diode with minority carrier life time at 10 mA: < 200 ps; D1 = BAW62. 


Input signal: Rise time of the reverse pulse t, = 2 ns 
Reverse pulse duration ty = 400 ns. Duty factor 6 = 0,02. 


Circuit capacitance C <7 pF (C = oscilloscope input capacitance + parasitic capacitance). 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


BAV100 to 103 


GENERAL PURPOSE DIODES FOR SURFACE MOUNTING 


_ Silicon planar epitaxial diodes; intended for switching and general purposes in industrial equipment e.g. 
oscilloscopes, digital voltmeters and video output stages in colour television. 


The SM DIODE isa leadless diode in an hermetically sealed glass envelope with tin plated metal discs 
at each end. It is suitable for Automatic Placement and as such it can withstand immersion soldering. 


The diodes are delivered in “super 8” tape. 


QUICK REFERENCE DATA 


BAV 100 |BAV 101 |BAV 102 | BAV 103 


Continuous reverse voltage VR max. 50 100 150 200 V 
ek 2a Wt ak sa eee 

Forward current (d.c.) Ip max. 250 mA 
Junction temperature qj max. 175 oC 
Thermal resistance from | 

junction to ambient Rthj-a = 0,375 | K/mW 
Forward voltage at 

Ile = 100 mA VE < 1,0 V 
Reverse current at 

VR = VRmax Ip < 100 nA 
Diode capacitance at 

sedi pde typ. 1,5 pF 
Vp =0;f=1 MHz Cq c 5.0 oF 


Reverse recovery time when switched 
from Ie = 30 mA to Ip = 30 mA; 


R, = 100 82; measured at lp =3 mA ter = 50 ns 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOD-80. : 

D4= 
1,6+0,1 


7291084.1 


The BAV 100 cathode is indicated by a green anda black band. 
The BAV101 cathode is indicated by a green and a brown band. 
The BAV 102 cathode is indicated by a green and a red band. 

The BAV 103 cathode is indicated by a green and an orange band. 
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BAV100 to 103 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
| BAV100 |BAV 101 |BAV102 |BAV103 


Continuous reverse voltage Vp 
Repetitive peak reverse voltage © VRRM 
Average rectified forward current lE(AV) max. 250 mA!) 
Forward current (d.c.) Ip max. 250 mA 
Repetitive peak forward current leERM max. | 625 mA 
Non-repetitive peak forward current 
t<1s,T) = 25°C lesm max. 1 A 
t = 1s; Tj = 25°C lesm max. > ee A 
Total power dissipation up to , io g 
Tamb = 29 °C. . . Prot max. | 400 mW 
Storage temperature Tstg — —65 to +175 oC 
Junction temperature Tj max. 175... «: oC 
THERMAL RESISTANCE 
From junction to ambient in free air = Rt j-a = 0,375 K/mW 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Forward voltage 
le = 100 mA Ve < 1,0 V 
le = 200 mA Ve < 1,25 V 
Reverse breakdown voltage BAV 100 |BAV101| BAV 102 | BAV 103 
IR = 100 HA V(IBR)R a 60 120 200 250 V?) 
Reverse current | 
VR = VRmax IR < 100 nA 
VR = VRmax: Fj = 150 °C IR < 100 uA 
Differential resistance 
lr =10mA ditt typ. 5 Q2 
Diode capacitance 
nee typ. 1,5 pF 
VR =0; f= 1 MHz Cq 2 5.0 oe 
Reverse recovery time when switched 
from If = 30 mA to IR = 30 mA; 
R_ = 100 82; measured at 
Ip=3mA trr | < 50 ns 


1) For sinusoidal operation see Figs 7 to 10. For pulse operation see Figs 3 to 6. 
2) At zero life time, measured under pulse conditions to avoid excessive dissipation and voltage limited 
at 275 V. 
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General purpose diodes for surface mounting BAV100 to 103 


Test circuit and waveforms: 


Rs =50 sampling 
F-} fa oscilloscope 
R,=509 


7273201 


rrr input signal output signal 
Fig. 2. *)Ip=3mA 
Input signal: Total pulse duration to(tot) = 2 US 
Duty factor 5 = 0,0025 
Rise time of the reverse pulse ty = 0,6 ns 
Reverse pulse duration ty = 100 ns 
Oscilloscope: Rise time ty = 0,35 ns 


Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance) 


DEVELOPMENT DATA 
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BAV100 to 103 


7272413.P 
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General purface diodes for surface mounting pe * « | BAV100 to 103 
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SILICON PLANAR EPITAXIAL HIGH-SPEED DIODES 


The BAW56 consists of two diodes in a microminiature plastic envelope. The anodes are commoned 
ahd the unit is intended for high-speed switching ih thick and thin-film circuits. 


QUICK REFERENCE DATA (per diode) 


Continuous revetse voltage VR tnax. 70 V 
Repetitive peak reverse voltage Verem max. 70 V 
Repetitive peak forward current lepMm =o max. = 250 mA 
Junction temperature Tj tnax. 175 OC 
Fotward voltage at If = 50 mA Ve < 1,0 V 


Reverse recovery time when switched from 
le = 10 mA to Ip = 10 mA; Ry = 100 &; 


tneasured at |p = 1 tnA try < ~=—s 6 hs 
Recovery charge when switched frdém 

le = 10 mA to VA = 5 V; Ry = 500 0 O, < 45 pC 
MECHANICAL DATA Ditnehsions ih thm Marking code 
Fig. 1 SOT-23. BAW56 = A1 


7266908.9 


TOP VIEW 


See also So/dering recommendations. 
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RATINGS (per diode) . 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Continuous reverse voltage 
Repetitive peak reverse voltage 


Average rectified forward current 
(averaged over any 20 ms period) 


Forward current (d.c.) 
Repetitive peak forward current 


Non-repetitive peak forward current 
(per crystal) | 


t= 1us 
t=1ms 
t=1s 


Storage temperature range 


Junction temperature 


THERMAL RESISTANCE* 
From junction to tab 
From tab to soldering points 


From soldering points to ambient ** 


CHARACTERISTICS (per diode) 
Tj = 25 °C unless otherwise specified 


Forward voltage 


Ip= TmA- 
lc = 10mA 
Ice = 50mA 
lp = 150mA 


Reverse current 
Vp=25V; Tj = 150 °C 
VR=70V 
Vp =70 ViTj = 150°C 

Diode capacitance 
Vp =0;f= 1 MHz 


Forward recovery voltage when switched to 


le = 10 mA; ty = 20 ns 


4 Measured under pulse conditions: pulse time ty < 0,5 ms. 


VR 
VRRM 
IF(AV) 


IF 
lIFRM 


lFSM 
lFSM 


lEFSM | 


T stg 
Tj 


Rth t-s 


—Rthsa 


For sinusoidal operation leE( Ay) = 150 mA; averaging time t(ay) < 1 ms. 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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AANA A 


0,5 


65 to+ 175 °C 


max.. 


175 °C 


60 K/W 


2x 280 K/W 


2x 90 K/W . 


715 mV 
855 mV 
1000 mV 
1250 mV 


Silicon planar epitaxial high-speed diodes 


oscilloscope 


R;=50 


7261327 7Z61329A 


input signal . output signal 


Fig. 2 Test circuit and waveforms; forward recovery voltage. 


Input signal: Rise time of the forward pulse t, = 20 ns 
Forward current pulse duration tp = 120 ns. Duty factor 6 = 0, 01 
Oscilloscope: Rise time t, = 0,35 ns. 


Circuit capacitance C < 1 pF (C = oscilloscope input capacitance + parasitic capacitance) 
Reverse recovery time when switched from 
le = 10 mA to lp = 10 mA; Ry, = 100 22; 
measured atlRp = 1mA | | ter. =< 6 ns 


sampling 


oscilloscope 
Rj =500 


FZ81328.1 | 


input signal output signal 


7Z61326 


Fig. 3 Test circuit and waveforms; reverse recovery time. 


*)IRp=1mA 
Input signal: Rise time of the reverse pulse t, = 0,6 ns 
Reverse pulse duration t, = 100 ns. Duty factor 6 = 0,05. 
Oscilloscope: Rise time t, = 0,35 ns 3 
Circuit capacitance C <1 pF (C = oscilloscope input capacitance + parasitic capacitance) 
Recovery charge when switched from 7 
le = 10 mA to Vp =5V; Ry = 500 2 OQ, < 45 pC . 


oscilloscope 
R, 210MQ 


output signal 


7273212 72690861 


Fig. 4 Test circuit and waveform; FeCONery charge. 


D2 = diode with minority carrier life time at 10 mA: < 200 ps. D1 = BAW62. 


Input signal: Rise time of the reverse pulse t, = 2 ns 
Reverse pulse duration tp = 400 ns. Duty factor 6 = 0,02 


Circuit capacitance C <7 pF (C = oscilloscope input capacitance + parasitic capacitance). 
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- DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


U.H.F. VARIABLE CAPACITANCE DIODE 


The BB215 is a silicon variable capacitance diode in a hermetically sealed glass envelope (SOD-80) and 
intended for application in u.h.f. tuners. The leadless SOD-80 encapsulation is intended for surface 
mounting. 

The diode features a capacitance characteristic with a good linearity. 


Diodes are supplied in matched sets and the capacitance difference between any two diodes in one 
set is less than 3% over the voltage range from 0,5 V to 28 V. 


QUICK REFERENCE DATA 


Continuous reverse voltage VR max. 30 V 
Reverse current 

VR=28V IR << 10 nA 
Diode capacitance at f = 500 kHz 

VR=28V Cd 1,8 to 2,2 pF 
Capacitance ratio at f = 500 kHz | Soe y) a= 7,6 
Series resistance at f = 470 MHz 

VR is that value at which Cg = 9 pF Is | typ. 0,63 2 
MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOD-80. 


72Z91084.1 


The cathode is indicated by a white band on the body and a second green band indicates the BB215 
type. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
VR 

IF 

T stg 

uy 


Continuous reverse voltage 
Forward current (d.c.) 

Storage temperature 

Operating junction temperature | 


CHARACTERISTICS 
Tamb = 25 9C unless otherwise specified 


Reverse current 
VR=28V_ 
VR = 28 V; Tamb = 85 OC 
Diode capacitance at f = 500 kHz 
VR=1V 


VR= 3V 
VR=28V 


Capacitance ratio at f = 500 kHz 
Series resistance 


at f = 470 MHz and at that value 
of VR at which Cg = 9 pF | 


August 1985 


Cqi(VR= 1V) 


Cq(VR = 28 V) 


ls 


max. 30 V 
max. 20 mA 
—55 to +150 OC 
max. 100 OC 
< 10 nA 
< 200 nA 
typ. | 17 pF 
< 18 pF 
typ. 11 pF 
1,8 to 2,2 pF 
2 7,6 
typ. 8,3 


DEVELOPMENT DATA 


This data sheet contains advance information and 


specifications are subject to change without notice. 


V.H.F. VARIABLE CAPACITANCE DIODE 


The BB219 is a silicon variable capacitance diode in a hermetically sealed glass énvelove (SOD- a and 
intended for electronic tuning in v.h.f. television tuners for C.A.T.V. applications. - 
The SOD-80 envelope is suitable for surface mounting. 


QUICK REFERENCE DATA 


Reverse voltage, peak value VRM max. 30 V 
Reverse current So 
VR=28V | IR < 10 nA 
Diode capacitance at f = 1 MHz | 
VRa= 1V C = 31 pF 
VR=28V d 2,6 to 3,2 pF 
Cqd(VR= 1V 
Capacitance ratio at f = 1 MHz cde 12 to 15 
| Cqg(VR = 28 V) 
Series resistance at f = 100 MHz Se aie 0 19 
VR is that value at which Cg = 30 pF I's ee 092 
MECHANICAL DATA Dimensions in mm 


Fig. 1 SOD-80. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Reverse voltage, peak value 
Forward current (d.c.) 

Storage temperature 

Operating junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air 


CHARACTERISTICS 
Tamb = 25 9C unless otherwise specified 


Reverse current 
VR=28V 
VR = 28 V; Tamb = 88 9C 


Diode capacitance at f = 0,5 MHz 


Via= ov 
VR= 3V 
VR=28V 


Capacitance ratio at f= 1 MHz 


Series resistance 
at f = 100 MHz and at that value 
of VR at which Cq = 30 pF 


Tolerance of capacitance difference 
between twa diodes at VR = 1 to 28 V 


July 1986 


VRM 
IF 

T stg 
Yj 


Rth j-a 


Cq(VR= 1V) 
Cq(VR = 28 V) 


max. 30 V + 
max. 20 mA 
—55 to +150 OC 
max. 100 9C 
= 0,6 K/mW 
< 10 nA 
< 200 nA 
> 31 pF 
typ. 24 pF 
2,6 to 3,2 pF 
12 to 15 
typ. 0,7 Q 
< 0,9 $2 
<< 2,5 % 


VARIABLE CAPACITANCE DIODE 


Silicon planar variable capacitance diode in a microminiature envelope. It is intended for electronic 
tuning applications in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Reverse voltage VR max. 28 V 
Reverse current at Vp = 28 V IR < 50 nA 
Diode capacitance at f = 1 MHz 

Vp =25V Cq 1,8 to 2,8 pF 
Capacitance ratio at f = 1 MHz 2s typ. D 

Cg (VR = 25 V) 

Series resistance at f = 470 MHz 

VR = that value at which Cg = 9 pF rD < 1,2 2 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. | BBY31=S1 

2 
0,150 3 
0,090 


0,1 
10° +—. ’ 
max max 
aa \ 49° 


7Z266908.9 


mtd ae SORE 
max 


see also So/dering recommendations. 
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RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Continuous reverse voltage VR max. 28 V 
Reverse voltage (peak value) VRM max. 30 V 
Forward current (d.c.)** IF max. 20 mA 
Storage temperature Tstg —65 to + 100 °C 
Operating junction temperature Tj max. 85 OC 
THERMAL RESISTANCE 

a 430 K/W 


——®& From junction to ambient* | Rth j-a 
CHARACTERISTICS | 
Tj = 25 OC unless otherwise specified 


Reverse current 


Vp =28V Ip < 50 nA 
Vp = 28 V; Tj = 85 °C Ip < 1000 nA 
Diode capacitance at f = 1 MHz 
Ve= 1V Cy typ. 17,5 pF 
VR= 3V Cq typ. 11,5 pF 
VR =25V Cq | 1,8 to 2,8 pF 
: 7 Cqg(VR= 3V) 
Capacitance ratio at f = 1 MHz —_—____—____——-_ typ. 5 
Cg (VR =25V) 


Series resistance at f = 470 MHz 
and at that value of Vp at which Cg = 9 pF 'D < 1,2 2 


* Mounted on a ceramic substrate of 7mmx 5Smmx 0,5mm. 
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SILICON PLANAR VARIABLE CAPACITANCE DIODE 


The BBY40 is a variable capacitance diode in a plastic envelope intended for electronic tuning in v.h.f. 


television tuners with extended band | (FCC and OIRT-norm). 


QUICK REFERENCE DATA 


Continuous reverse voltage VR max. 28 V 
Reverse current at Vp = 28 V IR < 50 nA 
Diode capacitance at f = 1 MHz 

Vra= 3V Cq 26 to 32 pF 

Vp =25V Cq 43to6 pF 
C i f=1MH ea Re 5 to 6,5 

apacitance ratio at f = Sl TSE to 6, 

= 2 Cq (VR = 25 V) : 
Series resistance at f = 200 MHz 

VR is that value at which Cg = 25 pF 'D : 0,6 2 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BBY40 = S2 

<¢————— SU ak Bh we 2 
2,8 
0,150 3 
0,090 
™ ? 
i 0,2 A |B. 

° >| << 0,1 f 

a max 1,4 2,5 
1,2 max 


0,48 


ft 


-04 


TOP VIEW 


See also So/dering recommendations. 
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RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Continuous reverse voltage 
Reverse voltage (repetitive peak value) 
Forward current (d.c.) 
Storage temperature 
Operating junction temperature 
THERMAL RESISTANCE 
From junction to ambient* 
CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 
Reverse current 

VR=28V 

VR = 28 V; Tamb = 60 °C 
Diode capacitance at f = 1 MHz 

VRa= 3V 

Vp =25V 


Capacitance ratio at f = 1 MHz 


Series resistance at f = 200 MHz 
VR ts that value at which Cy = 25 pF 


IR 
IR 
Cy 
CY 
Ca(VR= 3V) 
Cq (Vp = 25 V) 


'D 


* Mounted on a ceramic substrate of 7 mmx 5 mmx0,5 mm. 
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max. —6-.28 
max. 30 
max. 20 
—55 to + 100 
max. 85 
= 430 
typ. 0,1 
< 50 
< 500 

26 to 32 

43 to6 

5 to 6,5 
typ. 0,4 
< 0,6 


K/W 


nA 
nA 


nA 


pF 
pF 
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Fig. 3 Temperature coefficient of the diode 
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Vp (V) 


10 
Fig. 2 Typical values 


Tamb = 0 to 85 °C. 
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Capacitance; 
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25 OC. 


Fig. 4 f= 1 MHz; Tamb 
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September 1979 


SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistors, in a SOT-23 plastic envelope for use in driver and qutput stages of audio amplifiers 
in thick and thin-film hybrid circuits. 


N-P-N complements are BC817; R and BC818; R respectively. 


QUICK REFERENCE DATA 


fa ety meer nt en tt Ne tn gente efeitos 


Collector-emitter voltage (VE = Q) 
Collector-emitter valtage (open base) 


Collector current (peak value) 


Total pqwer dissipation up to Tamb = 35 °C Prot max. 310 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 35 MHz 
—Ic = 19 mA; —-Vop=5V fy typ. 100 MHz 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 $QT-23. saat : “ 
-40=5C 
BC808-16=5E 
0,150 oe 
0.090 40=5 : 
Vas =0.2/4 | 8] 
L . 
°o pt fg 0,1 : 
ee max 1 
Pee A 49° 
n ymax BC807-16R=5 AR 
\ - -25R=5 BR 
-40R=5CR 
re ee BC808-16R=5ER 
max 30° , -25R=5FR- 
max 7Z66908.9 AOR 7 5 GR 
TOP VIEW 3 
1 
R-types are available on request. 2 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Vpe = O) 


Collector-emitter voltage (open base) 
—lc=10mA 


Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Emitter current (peak value) 

Base current (d.c.) 

Base current (peak value) 

Total power dissipation at Tamph = 35 OC * 
Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS ** 

Tj =P (Reh j-t + Rehtes + Rthsal + Tamb 
Thermal resistance 

From junction to tab 


From tab to soldering points 


From soldering points to ambient * 


BC807 BC808 


—le max. 
—lcny max. 
lEM max. 
—Ip max. 
—Ipy max. 
Prot max. 
T stg 

bi max. 
Rthj-t = 
Rthts = 
Rths-a 


* Mounted on a ceramic substrate of 15 mm x 15mm x 0,7 mm. 


** See Thermal characteristics. 
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500 


1000 
1000. 


100 
200 
310 
—65 to + 150 
150 


50 
260 
60 


K/W 
K/W 
K/W 


Silicon planar epitaxial transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
Ie = 0; —Vcp = 20 V; Tj = 25°C 
le = 0; -Vcp = 20 V; Tj = 150 °C 
Emitter cut-off current 
lc =0;VeRp=5V 
Base emitter voltage * 
—lc = 500 mA; -VcE=1V 
Saturation voltage 
—l¢ = 500 mA; —Ip = 50mA 
D.C. current gain 
—lc = 500 mA; -Vce=1V 


—lc = 100 mA; —Vcrg = 1 V; BC807; BC808 


BC807-16 | 
BC808-16 | 
BC807-25 | 
BC808-25 | 
BC807-40 | 
BC808-40 | 
Transition frequency at f = 35 MHz 
—lce=10mA;—-VcE=5V 
Collector capacitance at f = 1 MHz 
le = le=0; -Vep= 10V 


* —VBE decreases by about 2 mV/K with increasing temperature. 


—lcBOo 
—lcBo 


—lEBO 
~VBE 
—VCEsat 


hee 


hee 


= 100 nA 
< 5 pA 
< 10 vA 
< 1,2 V 


< 700 mV 


> AQ 
100 to 600 


100 to 250 


160 to 400 | 


250 to 600 


typ. 100 MHz 


typ. 8 pF. 
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Fig. 5. Power derating curve. 
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Fig. 7 Typical values transition frequency. 
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BC818 


SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors, in a SOT-23 plastic envelope for use in driver and output stages of audio amplifiers 
in thick and thin-film hybrid circuits. 


P-N-P complements are BC807; R and BC808; R respectively. 


QUICK REFERENCE DATA 


BC818 


BC817 
Collector-emitter voltage (VpF = 0) Voces , max. 50 30 V 
Collector-emitter voltage (open base) VCEO max. 45 25 V 
Collector current (peak value) IcM max. 1000 mA 
Total power dissipation up to Tamp = 35 OC Prot max. 310 mW 
Junction temperature Tj max, 150 oC 
Transition frequency at f = 35 MHz 
Ic =10mA; Veep =5V fr typ. 200 MHz 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BCSI7-16=6A 
-25=6B 
-40=6C 
BC818-16=6E 
-25=6F 
0,150 -40=6G 
0,090 ae 
™” 3 
Wm EGIORNE 
2 
0,1 
10° —P| |}<— ’ 4 
aay max 
y Vue | 
oe ae BC817-16R=6 AR 
‘ \ f -25R=6BR 
-40R=6CR 
\Y BC818-16R=GER 
aera ne -25R=6FR 
mae a) 7Z66908.9 -40R=6GR 
TOP VIEW 3 
R-types are available on request. 
See also So/dering recommendations. 2 
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BC818 
RATINGS | 
Limiting values in accordance with the Absolute Maximum System (1EC 134) r 
BC817 ~BC818 
Collector-emitter voltage (Vee = 0) VcCES 
Collector-emitter voltage (open base) 
Ic =10mA | VCEO 
Emitter-base voitage (open collector) VEBO 
Collector current (d.c.) Ic 
Collector current (peak value) Icom 
Emitter current (peak value) —lem 
Base cutrent (d.c.) In 
Base current (peak value) lam 
Total power dissipation up to Tamp = 35 OC Prot max. 310 mW 
Storage temperature Tsty —65to+150 OC 
Junction temperature Tj ax. 150 OC 


THERMAL CHARACTERISTICS ** 
T)=P(Rthj-tt Rthest Rthsal > Tarnb 


Thermal resistance 


From junction to tab Rth j-t = 50 K/W 
Frorn tab to soldering points Rth ts = 260 K/W 
From soldering points to ambient * Rth s-a = 60 K/W 


* Mounted on a ceramic substtate of 15 thth x 15 thn x 0,7 thin. 
** See Thermal characteristics. 
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Silicon planar epitaxial transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le = 0; Vep = 20 V; Tj = 25°C ICBO < 100 nA 
le = 0; Vog = 20 V; Tj = 150 °C ICBO < 5 pA 
Emitter cut-off current 
lc=O;VeRr SV lEBO — 10 vA 
Base emitter voltage * 
Ic = 500 mA; VceE=1V VBE < 1,2 V 
Saturation voltage | 
Ic = 500 mA; Ip = 50 mA VCEsat x 700 mV 
D.C. current gain 
Ic = 500 mA; Vee =1V hee > 40 
Ic = 100 mA; Veg = 1 V; BC817; BC818 hFE 100 to 600 
BC817-16 | 
1 250 
BC818-16 | NPE oe 
BC817-25 | 
BC8138-25 | hFE 160 to 400 
BC817-40 | 
0 
BC818-40 | NFE ed 
Transition frequency at f = 35 MHz 
Ic = 10 mA; Vcf=5V ik typ. 200 MHz 
Collector capacitance at f = 1 MHz 
le =le=0; Vep=10V Co typ. 5 pF 


7 VBE decreases by about 2 mV/K with increasing temperature. 
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SV; Tj) =25 OC. Typical values. 
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Fig. 2 Vee=1V; Tj = 25 OC. Typical values. 
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Fig. 4 Ic/Ig = 10; Tj = 25 OC. 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


General purpose n-p-n transistors in a plastic SOT-23 variant, especially suitable for use in driver stages 
of audio amplifiers in thick and thin-film hybrid circuits. 


QUICK REFERENCE DATA 


Collector-emitter voltage (Vpf¢ = 0) VCES max. V 
Collector-emitter voltage (open base) VCEQ max. V 
Collector current (peak value) ICM max. mA 
Total power dissipation up 
Junction temperature Tj max. oC 
Small-signal current gain > 
lc=2 mA; VceE=5V; f= 1kHz hfe < 
Transition frequency 
Ic = 10 mA; Vcfe =5V tr typ. MHz 
Noise figure at Rg = 2 kQ 
Ic = 200 vA; Vcf=z5V 
f = 1 kHz; B = 200 Hz F typ. dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. a5 type | reverse 
po =" ge a ay BC846A = 1A | 1AR 
a : BC847A = 1E | 1ER 
By B = 1F 1FR 
Va | =102@lal8] ¢ 2 ig | ier 
BC848A = 1J 1JR 
J B = 1K 1KR 
C = iL 1LR 
410° —p| |< 0,1 { 
max ese te a type: reverse: 
y Vues 
k 7 j max aa 
\ afr 
\ gp ee ee ee 2 1- 
Belk ow.9-| eRe 
max 30° OEP or $10.1) | A] B | Pores ! 
max ; 1 


TOP VIEW 


R-types are available on request 
See also So/dering recommendations. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (Vpr = 0) 

Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 
Emitter current (peak value) 
Base current (peak value) 


Total power dissipation* 
up to Tamb = 60 °C 


Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS** 


Tj =P (Reh j-tt+ Rth est Rth sal + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 
From soldering points to ambient* 


Rth j-t 
Rth t-s 
Rth S-a 


max. 
max. 
max. 
max. 


max. 
max. 
max. 


max. 


max. 


max. 


200 
—65 to + 150 © 
150 


60 
280 
90 


* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


** See Thermal characteristics. 
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Silicon planar epitaxial transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le = 0; Veg = 30V ICBO < 15 nA 
IE = 0; Vog = 30 V; Tj = 150 °C ICBO mS 5 pA 
Base-emitter voltage* 


typ. 660 mV 


iC SCE SY VBE 580 to 700 mV 
lc = 10 mA; Vce =5V | VBE <— 770 mV 

Saturation voltage* * 
| typ. 90 mV 


VBEsat typ. 700 mV 


typ. 200 mV 
< 600 mV 


Ic = 100 mA; Ip =5 mA VCEsat 


Collector capacitance at f = 1 MHz 
le = 1p =0; Veg =10V Ce typ. 2,5 pF 


Transition frequency at f = 35 MHz 
lc = 10mA;VcE=5V fT typ. 300 MHz 


* 


VBE decreases by about 2 mV/K with increasing temperature. — 
“ VBeEsat decreases by about 1,7 mV/K with increasing temperature. 
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Small signal current gain at f = 1 kHz 


Ic=2mA;VcpE=5V hfe g 
Noise figure at Rg = 2 kQl 
Ic = 200 vA; Veg =5V; 
d 
f=1 kHz; B = 200 Hz FOP Fr ts Hs 
BC846A BC846B 
BC847A BC847B BC847C 
BC848A BC848B BC848C 
D.C. current gain 
Ic = 10 uA; VcE=5V hee typ. 
> 
Ic=2mA;VceE=5V hee typ. 
< 
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10, Ig (mA) 
5 V; Tj = 25 OC. 
May 1987 
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Fig. 4 Typical D.C. current gain for B-selections. Vcr 
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Fig. 6 Typical values. Fig. 7 Typical values. 
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Silicon planar epitaxial transistors 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors in a plastic SOT-23 envelope, primarily intended for low-noise input stages in tape 
recorders, hi-fi amplifiers and other audio-frequency equipment in thick and thin-film hybrid circuits. 


QUICK REFERENCE DATA 


Collector-emitter voltage (Vee = O) VcCES max. V 
Collector-emitter voltage (open base) VCEQ max. V 
Collector current (peak value) ICM max. mA 
Total power dissipation up to Tamp = 60 °C Prot max. mW 
- Junction temperature Tj max. 9C¢ 
Small-signal current gain S 
lc =2 mA; Vcp=5V; f= 1 kHz hfe e 
Transition frequency 
Ic = 10 mA; Vce=5V tT typ. MHz 
Noise figure at Rg = 2 kQ 
lc = 200 pA; Vcf =z5V 
f=30Hzto15kHz | F pi = 
ere ratte . - | < dB 
f = 1 kHz; B = 200 Hz F typ. dB 
f= 10 Hz to 50 Hz (equivalent noise voltage) Vn = = 0,135 pV 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BC849B = 2B 
BC849C = 2C 
BC850B = 2F 


=]o2@] ala BC850C = 2G 


BC849BR = 2BR 
BC849CR = 2CR 
BC850BR = 2FR 
- BC850CR = 2GR 


: Me 3 
2 1 
7Z66908.9 . | 
1 2 
R-types are available on request | | | | 
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10.1] A |B 


TOP VIEW 


BC849; R 
BC850; R 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BC849 BC850 


Collector-base voltage (open emitter) VCBO — max. V 
Collector-emitter voltage (Ve = 0) VCES max. V 
Collector-emitter voltage (open base) VCEO max. V 
Emitter-base voltage (open collector) VEBO max. V 
Collector current (d.c.) Ic max. mA 
Collector current (peak value) ICM max. mA 
Emitter current (peak value) —lEM max. mA 
Base current (peak value) IBM max. mA 
Total power dissipation up to Tamp = 60 °C** Prot max. 200 mW 
Storage temperature T stg —65 to + 150 oC 
Junction temperature Tj max. — 150 OC 
THERMAL CHARACTERISTICS* 

Ty = Px (Reh j-t + Rth t-s + Rth sal + Tamb 

Thermal resistance 

From junction to tab Rthj-t = 60 K/W 
From tab to soldering points Rthts = 280 K/W 
From soldering points to ambient** Rths-a = 90 K/W 


* See Thermal characteristics. : 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar epitaxial transistors 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


l—- = 0; Veg = 30 V ICBO <— 15 nA 
le = 0; Vcg = 30 V; Tj = 150 OC ICBO < 5 yA 
se emitter voltage* 
wigs 2mA Ve =8¥ ‘e cme 
lc =10mA; VcE=5V VBE < 770 mV 
Saturation voltages* * 


typ. 90 mV 
< 250 mV 


typ. 200 mV 
a 600 mV 


VBEsat typ. 900 mV 


Ic = 10 mA; Ip =0,5 mA VCEsat 


Ic = 100 mA; lp =5 mA VCEsat 


Collector capacitance at f = 1 MHz 
lE=le=0;Vecp=10V Co typ. 2,5 pF 


Transition frequency at f = 35 MHz 
Ic=10mA;VcE=5V fT typ. 300 MHz 


* 


V BE decreases by about 2 mV/K with increasing temperature. 
** VBEsat decreases by about 1,7 mV/K with increasing temperature. 
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Small signal current gain at f = 1 kHz 
Ic=2mA;VcE=5V 


Noise figure at Rg = 2 kQ 
Ic= 200 pA; Vcfp=5V 
f = 30 Hz to 15 kHz 


= 1 kHz; B = 200 Hz 


Equivalent noise voltage at Rs = 2 kQl 
ic = 200 vA; Vcf =5V 


f= 10 Hz to 50 Hz; Tamp = 25 OC 


D.C. current gain 
lc = 10 yA; Vcp=5V 


Ic =2mA; Voce =5V 
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typical values 
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Fig. 18 Typical values. 1 = C selections; 2 
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Fig. 19 Typical values. 


SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistors, in a SOT-23 plastic envelope for use in driver and output stages of audio amplifiers 
in thick and thin-film circuits. | 


QUICK REFERENCE DATA 


BC856 BC857 BC858 
Collector-emitter voltage (+ VpF = 1 V) -—VcEX max. 80 50 30 V 
Collector-emitter voltage (open base) —VCEO max. 65 45 30 V 
Collector current (peak value) —lem max. 200 mA 
Total power dissipation — 
up tO Tamb = 60 °C Prot max. 200 mW 
Junction temperature Tj max. 150 oC 
Small-signal current gain 
—Ic=2mA;—-Vcp = 5 V; f= 1 kHz hfe 75 to 900 
Transition frequency at f = 35 MHz | 
—l¢= 10 mA; —-VcE=5V fT] typ. 150 MHz 
Noise figure at Rg = 2 kQ 
—le= 200 pA; -VcE=5V 
f= 1 kHz; B = 200 Hz F <i 10 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. SS eer ee BC856A = 3A 
0,150 BC857A = 3E 
0,090 B = 3F 
Vw =lo.2@ale} C=3G 
BC858A = 3J 
3  ~=6rd BE SK 


| C=3L 
° Sela O05) é = 
10° ae La 25 ©) BC856AR = 3AR 
j ee 1,2. max a eo BR =3BR 
— 10 | | BC857AR = 3ER 
' | \ pare a | BR =3FR 
| 3 - CR=3GR 
y | . | | BC858AR = 3JR & 
1 RBC = 
—s 1 ORR@T] aa 
| | 7266908.9 2 


| TOP VIEW 
R-types are available on request 


See also So/dering recommendations. 
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RATINGS — 


"Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (+ Vag = 1 V) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


_ Collector current (d.c.) 


Collector current (peak value) 
Emitter current (peak value) 
Base current (peak value) 


Total power dissipation ** 
up tO Tamb = 60 PC 


Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS * 
Tj = Px (Rthj-t* Rthts* Rths-a) + Tamb 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient ** 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 
lp = 0; -Vep= 30 V; qj 25°C 


Tj = 150°C 
Base-emitter voltage “ 
-Ic=2mA;-Vcep=5V 


—Ic = 10mA;—Vege = 5 V 


= —Vpe decreases by about 2 mV/K with increasing temperature. 


* See Thermal characteristics. 


** Mounted on aceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max. 


max. 
max. 
max. 
max. 
max. 
max. 


max. 


max. 


max. 


oS typ. 


BC856 | 


50 


200 


—65 to + 150 
150 


60 
280 
90 


650 
600 to 750 


820 


‘BC857 


K/W 
K/W 
K/W 


nA 
nA 


LA 


mV 
mV 


mV 


Silicon planar epitaxial transistors 


Saturation voltages * 


t 75 mV 
—Ic = 10 mA; —Ip = 0,5 mA --VCEsat Pi alae 
typ. 250 mV 
—I¢ = 100 mA; —Ip=5mA —VCEsat Be ay 
Knee voltage 
—Ic¢ = 10 mA; —lp = value for which | | 
~I¢= 11 mA at —Veg=1V - -VCEK YP: ha iy 
Collector capacitance at f = 1 MHz : , | od 
le =le=0;-Vcep=10V | | ee Co typ. 4,5 pF 
Transition frequency at f = 35 MHz Mets | ae 
—le=10mA;—-VcE=5 V : 2: typ. 150 MHz 
Small-signal current gain at f = 1 kHz | 
—Ic=2mA;—VcE=5V hfe 75 to 900 
Noise figure at Rg = 2 kQQ | 
—Ic = 200 vA; -Vce=5V > dB 
f=1kHz;B=200Hz F a oo 
D.C. current gain | 
—I¢=2mA;—Vce=5V_ BC856/857 hee 75 to 475 
BC858 HEE. : 75 to 800 
BC856A/857A/858A hee 125 to 250 
BC856B/857B/858B _ hee 220 to 475 
BC857C/858C hee 420 to 800 


“ —VBEsat decreases by about 1,7 mV/K with increasing temperature. 
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Fig. 9 Typical values. 
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BC859 
y BC860 


a? Ma Os . 


SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistors tn a plastic SOT-22 envelope, primarily tiriended for low-noise input stages in tape 
recorders, hi-fi arnplifiers and orher audio frequency equlpriedt in thick and thin-film hybrid circuits. 


QUICK REFERENCE DATA 


Collector-emitter voltage (+ Var = 1 V) —Veew max. 
Collector-emitter voltage (open base) —Veeg max. 
Collector current (peak value) lena ax, 
Total power dissipation up to Tay jy = BO BO Prot Man, 


Junction temperature | ERS 


Small-signal current gain 
—Ie=2mA;—Vep = 5 Vi f= 1 kHz Nee ie 


Transition frequency 
—Ice=10mA;—Vep z5V tr typ. 
Noise figure at Rg = 2 k&2 
—Ie = 200 pA; —-Vep=5V 
f = 30 Hz to 15 kHz a 


f= 1kHz; B= 200 Hz C < 


‘MECHANICAL DATA Pirnensions i fans 
Fig. 1 SOT-23. 


7Z66908.9 
R-types are available on request 


~ See also Soldering recommendations. 
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RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


a BC859 BC860 
Collector-base voltage (open emitter) —VcCBO max. V 
Collector-emitter voltage (+ Veg = 1 V) ~VCEX max. V 
Collector-emitter voltage (open base) —VCEQ max. V 
Emitter-base voltage (open collector) —VCBO max. V 
Collector current (d.c.) | | | | —I¢ max. mA 
Collector current (peak value) | —IcM max. mA 
Emitter current (peak value) lem max. mA 
Base current (peak value) —IBM max. mA 
Total power dissipation up to Tamp = 60 °C** Prot max, 200 mW 
Storage temperature — T stg —65 to + 150 OC 
Junction temperature Tj so max. 150 oC 
THERMAL CHARACTERISTICS* 

Tj = Px (Reh j-t + Rth ts t+ Rth s-al + Tamb 
Thermal resistance | 
From junction to tab Rthj-t = 60 K/W 
From tab to soldering points Rthts = 280 K/W 
From soldering points to ambient* * Rthsa = 90 K/W 
CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current ; 
typ. nA 
= Oe = : _= O —_ 
le = 0; -Vep = 30 V; Tj 25 OC ICBO c 15 A 
Tj = 150 °C -—Icpo < 4 LA 
Base-emitter voltage 4 
_ 7 typ. ~ 650 mV 
Page ance nee co MBE 600 to 750 mV 
—Ic=10mA;—-VcEz=5V —-Vpe < 820 mV 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
4 —Vpe_ decreases by about 2 mV/K with increasing temperature. 
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Silicon planar epitaxial transistors 


Saturation voltages* 


2 a typ. 75 mV 
—Ic = 10mA;—Ip =0,5 mA —VCEsat < 300 mV 
—VBEsat typ. 700 mV 
2 typ 250 mV 
—VBEsat _ typ. 850 mV 
Collector capacitance at f = 1 MHz 
le =le=0;-Vep=10V Ce typ. 45 pF 
Transition frequency at f = 35 MHz | 
—Ic = 10mA;—VcE=5V fT typ. 150 MHz 
Small-signal current gain at f = 1 kHz | 
—Ic=2mA;—Vcp=5V hfe 125 to 900 


Noise figure at Rs = 2 kQ 
—I¢ = 200 pA; —-Vcp=5V 


f=30Hzto 15kHz F ve : 
f= 1 kHz; B = 200 Hz F es = 
Equivalent noise voltage at Rs = 2 kQ2 
—Ic = 200 pA; —Vcge =5V 
f= 10 Hz to 50 Hz; Tamb = 25 PC Vn < uv 
D.C. current gain 
—Ic =2 mA; —Vcr = 5 V; total range hee 125 to 800 
A selections hee 125 to 250 
B selections hee 220 to 475 
C selections hFe 420 to 800 


* —VBEsat decreases by about 1,7 mV/K with increasing temperature. 
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Fig. 11 Typical values. 
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Fig. 13 Typical values. 
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Fig. 17 Typical values noise figure. 


SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a microminiature plastic envelope intended for low-voltage, high-current I.f, 
applications. BC868/BC869 is the matched complementary pair suitable for class-B audio output 
stages up to 3 W. 


QUICK REFERENCE DATA 


Collector-emitter voltage (Vpe = 0) VceEsS max. 25 V 
Collector-emitter voltage (open base) VCEQ max. 20 V 
Collector current (peak value) ICM max. 2A 
Total power dissipation up to Tamp = 25 OC Prot max. 1 W 
Junction temperature Tj max. 150 °C | 
D.C. current gain a | 
lc = 500 mA; VcE=1V | hfe _ 85to 375 
Transition frequency at f = 35 MHz 
Ic = 10 mA; Vee =5V : fy typ. 60 MHz 
MECHANICAL DATA Dimensions in mm Mark 
Fig. 1 SOT-89. CAC 
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BOTTOM VIEW 


See also So/dering recommendations. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 
VCES 
VCEO 
VEBO 


Collector-emitter voltage (Vege = 0) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value). 


‘Base current (d.c.) 


Base current (peak value) 
Total power dissipation up to Tamp = 25 °C* 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air* 


From junction to tab 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le =0; Vcp = 25V 


le = 0; Vcp = 25 V; T, = 150°C 
Emitter cut-off current _ 


lc=0;Vep=zaoV 
Base-emitter voltage 


Ic=5 mA; Voce = 10 V 

lc=1 A; VCE = 1V 
Collector-emitter saturation voltage 

Ic =1A; Ig = 100 mA 


D.C. current gain 


Ic=5 mA; VcE = 10 V 
Ic = 500 MA; VcE=z1V 
Ic=1A;VcE=1V 

Collector capacitance at f = 450 kHz 
le = le=0;Vcp=5V 


| Transition frequency at f = 35 MHz 
lc = 10 mA; VcE =5V 


VCEsat 


* Mounted on a ceramic substrate, area = 2,5 cm?; thickness = 0,7 mm. 
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max. 25 V 
max. 20 V 
max. 5 V 
max. 1A 
max. 2A 
max. 100 mA 
max. 200 mA 
max. 1 W 
—65 to + 150 °C 
max. 150 °C 
125 K/W 
= 10 K/W 
< 10 pA 
< 1 mA 
< 10 pA 
typ. 062 V 
< 1V 
< 0,5 V 
> 50 
85 to 375 
> 60 
typ. 27 pF 
typ. 60 MHz 


Silicon planar epitaxial transistor 
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Fig. 2 Pulse power rating chart. 
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Fig. 3 D.C. current gain. 
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Fig. 4 Typical values transition frequency as a function of collector current. 
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Fig. 5 Typical values collector current as a function of maximum base current. 
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Fig. 8 Base-emitter saturation voltage 
as a function of collector current. 
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Fig. 6 Typical values collector current as a function of base-emitter voltage. 


ig. 7 Collector-emitter saturation voltage 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


P-N-P transistor in a plastic microminiature envelope, intended for low-voltage, high-current I.f. 
applications. \BC868/BC869 is the matched complementary pair suitable for class-B audio output 


stages up to 3 W. 
QUICK REFERENCE DATA 


Collector-emitter voltage (VpE = 0) 
Collector-emitter voltage (open base) 
Collector current (peak value) 

Total power dissipation up to Tampb = 25 OC 
Junction temperature 


D.C. current gain 
—l¢ = 500 mA;—VcE=1V 


Transition frequency at f = 35 MHz 
—Ic¢ = 10 mA; —-VcE=5V 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-89. 


BOTTOM VIEW 


See also So/dering recommendations. 
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max. 25 V 

max. 20 V 

max. 2A 

max. 1 W 

max. 150 °C 
85 to 375 


typ. 60 MHz 


Mark 
CEC 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (VgE = 0) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 

Base current (d.c.) 

Base current (peak value) 

Total power dissipation up to Tamb = 25 OC* 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air™ 
From junction to tab 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 

le =0;-Vcp=25V 

le = 0; -Vcp = 25 V; Tj = 150 OC 
Emitter cut-off current 

lc =0;-Vep=5V 


_ Base-emitter voltage 


—Ic =5 mA; —Vce_ = 10 V. 
—Ic=1A;—-VcE=1V 
Collector-emitter saturation voltage 
—Ilc =1A;—Ip = 100 mA 
D.C. current gain 
—Ic =5mA;—Vce = 10 V 
—Ic¢ = 500 mA; —VceE=1V 
—-Ic=1A;—-VcE=1V 
Collector capacitance at f = 450 kHz 
le =le=0;-—Vcp=5V | 


Transition frequency at f = 35 MHz 
—lc = 10 mA; --VcFE=5V 


—VCES 
-VCEO 
—VEBO 
—le 
—Icm 
—Ip ; 
—lIBM 
Prot 


T stg 
qj 


Rth j-a 


Rth j-t 


—lIcBo 
—IcBoO 


—lEBO 


—VCEsat 


* Mounted on a ceramic substrate, area = 2,5 cm? ; thickness = 0,7 mm. 
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max. 25 
max. 20 
max. 5 
max. 1 
max. 2 
max. 100 
max. 200 
max. 1 
—65 to + 150 
max. 150 
= 125 
= 10 
< 10 
< 1 
< 10 
typ. 0,62 
< 1 
< 0,5 
> 50 

85 to 375 
> 60 
typ. 45 
typ. 60 


K/W 


pF 


MHz 


Silicon planar epitaxial transistor 
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Fig. 2 Pulse power rating chart. 
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Fig. 3 D.C. current gain. 
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Fig. 4 Typical values transition frequency as a function of collector current. 


7272776 


ee A 


> Es 0 ee 
a ee Oo 
an ee ee ee ee 


y 


—Ig (mA) 10° 


102 


NUIT | TT | | 


5 SG De SR Ww a 
TTT es eee 


TT TNE 


Ne ee 


10 


0 A 0S 


ob a 


L re 


L 


10? 


Fig. 5 Typical values collector current as a function of maximum base current. 
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Fig.6 Typical values collector current as a function of base-emitter voltage. 


7272768 


Fee aRESe eo VA ARERR eee eee 
ena ae EER ER AEE AERTS 


BER EESHRERSRAEED ER SERRE 


wn ~ - w © 


~ 
Teele eee 
(8° ro be | eee ary 3 
38 aa WO We 
2 eae eee Ree 
is ie 
To ows SNe a 
EISSN 
eS Sa 
PNCASECCEECEE 
Se SaNGeeeeee 
CCC RESET 
es LS 
CCCEC CNS 
SERGGSEERNSEE 
COCCCCCCCP NSA 
© fon] © oO Oo 
. 3 z S 


Fig. 8 Base-emitter saturation voltage 
as a function of collector current. 


| Fig. 7 Collector-emitter saturation voltage 


as a function of collector current. 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistors, in a microminiature plastic envelope, intended for low level, low noise general 
purpose applications in thick and thin-film circuits. 


QUICK REFERENCE DATA 


D.C. current gain at Tj = 25 OC hee > 

—lc=2mA;—-VcE=5V < 
Collector-base voltage (open emitter) —VcBO max. 32 V 
Collector-emitter voltage (open base) —-VCEOQ max. 32 V 
Collector current (peak value) —lcM max. 200 mA 
Total power dissipation up to Tamb = 25 OC Prot max. 350 mW 
Junction temperature qj max. 175 oc 


Transition frequency at f = 35 MHz 
—Ilc=10mA;—-Vcp=5V fT typ. 150 MHz 


Noise figure at Rg = 2 kQ 
—Ic = 200 pA; -Vcp=5V; 
f= 1 kHz; B = 200 Hz F < 4 dB 


MECHANICAL DATA Dimensions in mm Marking code 


Fig. 1 SOT-23. BCF29 = C7 
a) BCF30 = C8 

0,150 

<0,090 


—>| |< 0,1 
10, max 14 2,5 
J | 1,2 max 
es \ 40° 


{ 
' \ ymax be BCF29R = C77 
ene BCF30R = CQ 


7 | 
~ uel [0.1 [A] | 
0 7Z66908.9 
max . 1 
| TOP VIEW 
R-types are available on request. 
2 


See also So/dering recommendations. 
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RATINGS 
‘ Limiting values in accordance with the Absolute Maximum System (IEC 134) 
—VcBO 
—VCES 


Collector-base voltage (open emitter) 


Collector-emitter voltage (VpgE = 0) 


Collector-emitter voltage (open base) 
—lc =2mA 


Emitter-base voltage (open collector) 


Collector current (d.c.) 


Collector current (peak value) 


Total power dissipation up to Tamb = 25 OC** 


Storage temperature 
Junction temperature 


THERMAL CHARACTERISTICS * 


Tj =P x (Rehj+at Rthts + Rths-a) + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient* * 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 

le = 0; -Vcp = 32 V 

le = 0; —Vop = 32 ViTj = 100 °C 
Base-emitter voltage 

=I¢ =2mA;—-Vce =5 V 
Saturation voltages 


—Ic = 10 mA; —Ip =0,5 mA 


~Ic¢ =50 mV; —ig =2,5 mA 


* See Thermal characteristics. 


—VCEO 
—VEBO 
—| C 
—IcmM 
Prot | 

T stg 


qj 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max. 


max. 


max. 
max. 
max. 
max. 


max. 


max. 


350 


—65 to + 175 


175 


50 
280 
90 


100 
10 


600 to 750 


80 
300 


720 


150 
810 


oC 
oC 


K/W 
K/W 
K/W 


nA 
LA 


mV 


mV 
mV 


mV 


mV 
mV 


Silicon planar epitaxial transistors 


D.C. current gain 
—-Ic = 10uA;—-Vcp=5V hee 


—Ic= 2mA;—-VcE=5V hfe 


Collector capacitance at f = 1 MHz | 

le =1,=0;-Vcep=10V Cy typ. 45° pF + 
Transition frequency at f = 35 MHz 

—lce=10mA;—-VcE=5V fT typ. | 150 MHz 


Noise figure at Rg = 2 kQ2 
—lce = 200 vA; -VcE=5V 


| < 4 dB 
f = 1 kHz; B = 200 Hz vis ; GB 
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Fig. 3 Power derating curve. 
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Fig. 6 Typical values of d.c. current gain. -VcE 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors in a microminiature plastic envelope. They are intended for low level, low noise 


general purpose applications in thick and thin-film circuits. 


QUICK REFERENCE DATA 


D.C. current gain at Tj = 25 9C 
Ic=2mA; VcE=5V 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (peak value) 
Total power dissipation up to 
Tamb = 25 OC 
Junction temperature 
Transition frequency at f = 35 MHz 
Iq =2mA;VcE=5V 


Noise figure at Rg = 2 kQ 
Ic = 200 wA; Vcf =5V; 
f= 1 kHz; B = 200 Hz 


MECHANICAL DATA 


Fig. 1 SOT-23. SSS 


0,1 
10° 1 max 
max 
Te: | \ 10° 


R-types are available on request. 


See also So/dering recommendations. 


F 


Dimensions in mm 


— 


TOP VIEW 


7266908.9 


4 


MHz 


dB 


Marking code 


BCF32 = D7 
BCF33 = D8 


; =0,2 A] 8 3 
} 2 


BCF32R = D77 
BCF33R = D81 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


VCBO 


Collector-base voltage (open emitter) 


Collector-emitter voltage (open base) 
lc =2mA 
Emitter-base voltage (open collector) 
Collector current (d.c.) 
Collector current (peak value) 
Total power dissipatation up to Tamp = 25 9C** 
Storage temperature 
Junction temperature 


THERMAL CHARACTERISTICS* 
TT =P x (Rehjtt Rthts + Rthsa) + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 
le =0; Veg =32V | 
le = 0; Vcg = 32 V; Tj = 100 9C 
Base-emitter voltage 
Ic =2mA;VceE=5V 
Saturation voltages 
lc = 10 mA; lp =0,5 mA 


Ic = 50 mA; Ip =2,5 mA 


* See Thermal characteristics. 


VCEO 
VEBO 
Ic 
ICM 
Prot 

T stg 


Tj 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


May 1987 


max. 


max. 

| max. 

max. 
max. © | 


max. 


32 V 


32 V 
5 V 


100 mA 


200 mA 


350 mW 


—65 to+ 175 °C 


max. 


Pots: 


175 °C 


50 K/W 
280 K/W 
90 K/W 


100 nA 
10 wA 


550 to 700 mV 


typ. 
< 


typ. 
typ. 
typ. 


120 mV 
250 mV 


750 mV 
210 mV 
850 mV 


BCF32 
BCF33 
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Ic = 10 uA; Vee 


D.C. current gain 


NEE 


5V 
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IC 
Collector capacitance at f = 1 MHz 


le = le =0; Vep=10V 
Transition frequency at f = 35 MHz 


300 MHz 


=5:V 
2 kQ 
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=5V 
200 Hz 


= 200 vA; VcE 
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Noise figure at Rs 
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Fig. 2 Voltage derating curves. 
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Fig. 3 Power derating cu rve. 
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BCF70 


SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistors, in a microminiature plastic envelope, intended for low level, low noise applications 
in thick and thin-film circuits. 


QUICK REFERENCE DATA 


D.C. current gain at Tj = 25:°C 


> 215 

—lc=2mA;—-Vcp=5V hee < 500 
Collector-base voltage (open emitter) —VCBO max. 50 V 
Collector-emitter voltage (open base) —VCEO max. 45 V 
Collector current (peak value) —Icem max. 200 mA 
Total power dissipation up to Tap;p = 25 OC Prot max. 350 mW 
Junction temperature Tj max. 175 °C 
Transition frequency at f = 35 MHz : 

—Ic = 10mA;—Vce=5V ft typ. 150 MHz 
Noise figure at Ro = 2 kQ 

—lc = 200 vA; —Vcp=5V; 

f = 1 kHz; B = 200 Hz F < 4 dB 
MECHANICAL DATA Marking code 
Fig. 1 SOT-23. BCF70 = H7 

| 3 
0,150 
0,090 
_~ ’ 
> =[0,2@alB] 2 
LZ 
| 0,1 
40% P| i 
ma max 
Y ano 
= ur BCF70R = H71 


ene de a 3 
ae my, 
max ie ? 7Z66908.9 1 
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TOP VIEW 


R-types are available on request. 


See also So/dering recommendations. 
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RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
—VCBO 
—VCES 


Collector-base voltage (open emitter) see Fig. 2 
Collector-emitter voltage (Vgf =O) see Fig. 2 
Collector-emitter voltage (open base) see Fig. 2 


—Ic=2mA 


Emitter-base voltage (open collector) see Fig. 2 


Collector current (d.c.) 
Collector current (peak value) 


Total power dissipation up to Tampb = 25 OC** 


Storage temperature 
Junction temperature 


THERMAL CHARACTERISTICS* 


Tj = Px (Reh j-t + Rtht-s + Rths-al + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient* * 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 

le = 0; -Vcp = 20 V; Tj = 25 OC 

| T; = 100 °C 

Base-emitter voltage 

—lc=2mA;—Vce=5V; qj = 25°C 
Saturation voltages 

—Ic = 10 mA; —Ilp = 0,5 mA 


—lc = 50 mA; —Ip = 2,5 mA 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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—-VCEO 
—VEBO 
—Icom 
Prot 

T stg 


qj 


max. ~ 50 
max. 50 
max. 45 
max. = 5 
max. — 100 
max. 200 
max. 350 
—65 to+ 175 
max. 175 
= 50 
= 280 
= 90 
< 100 
< 10 

600 to 750 
typ. 80 
< 300 
typ. 720 
typ. — 150 
typ. 810 


K/W 
K/W 
K/W 


nA 
LA 


mV 


mV 
mV 


mV 
mV 
mV 
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BCF81 


SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors, in a microminiature plastic envelope, intended for low level, low noise general 
purpose applications in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO  _—max. 50 V 

Collector-emitter voltage (open base) VCEOQ Max. 45 V 

Collector current (peak value) Icom max. 200 mA 

Total power dissipation up to Tamb = 25 OC Prot max. 350 mW 

Junction temperature Tj max. 175 °C 

esa a we > 8 
< 800 


Transition frequency at f = 35 MHz 
Ic = 10 mA; Vee =5V tT typ. 300 MHz 


Noise figure at Rg = 2 kQ2 
Ic = 200 vA; VcE=5V; 


f= 1 kHz; B = 200 Hz F < 4 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BCF81 = K9 
| 3 
0,150 ; 
0,090 
Ba, 
I -={0,2 | a | B| 
, 
0,1 
40° P| |< ’ 
eae max 
y \ 49° BCF81R = K91 
max 
‘ \ } 3 
ba we 1 
—_> ° 
mes ae 7Z266908.9 
2 


TOP VIEW 


R-types are available on request 


See also So/dering recommendations. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


VCBO 


Collector-base voltage (open emitter) see Fig. 2 


Collector-emitter voltage (open base) see Fig. 2 
Ic =2mA © | 


Emitter-base voltage (open collector) see Fig. 2 
Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to Tamb = 25 9C** 
Storage temperature 

Junction temperature 


THERMAL CHARACTERISTICS* 
Tj = Px (Rthj-t+ Rtht-s + Rths-a) + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient* * 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
le =0; Vcp = 20 V 
le = 0; Vep = 20 V; Tj = 100 °C 
Base emitter voltage 
lc=2mA;VcE=5V 
Saturation voltages 
Ic = 10 mA; Ip = 0,5 mA 


Ic = 50 mA; Ip = 2,5 mA 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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VCEO 
VEBO 
Ic 
ICM 
Prot 

T stg 


qj 


max. 50 
max. 45 
max. _ 
max. 100 
max. 200 
max. 350 
—65 to+ 175 
max. 175 
= 50 
= 280 
= 90 
< 100 
< 10 

550 to 700 
typ. 120 
< 250. 
typ. 750 
typ. 210 
typ. 850 


K/W 
K/W 
K/W 


nA 
LA 


mV 


mV 
mV 


mV 
mV 
mV 


Silicon planar epitaxial transistors 


D.C. current gain 


Ic=2mA;VcE=z5V hee 
Collector capacitance at f = 1 MHz 

le =le=0; Vcp=10V Co 
Transition frequency at f = 35 MHz 

Ic = 10 mA; VcE=z=5V fT 


Noise figure at Rs = 2 kX 
Ic = 200 vA; Voce =5V 


> 420 
< 800 
typ. 2,5 pF <— 


typ. 300 MHz — 


f= 1 kHz; B= 200 Hz F = pepsin 
typ. 1,2 dB 
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Fig. 3 Power derating curve. 
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SILICON PLANAR DARLINGTON TRANSISTOR ~ 


P-N-P silicon planar Darlington transistor in a plastic SOT-23 envelope. 
N-P-N complement is BCV27. 


QUICK REFERENCE DATA 


Collector-emitter voltage (open base) —-VCEQ max. 30 V 


Collector-base voltage (open emitter) —VcBO max. 40 V 
Collector current —Ic max. 300 mA 
Junction temperature Tj max. 150 9C 
Total power dissipation up to Tampb = 25 OC Prot max. 350 mW 
Collector-emitter saturation voltage 
—Ic = 100 mA; —Ip = 0,1 mA —VCEsat max. 1 V 
D.C. current gain 
—Ic=1mA;—Vcp=5 V hFE > 4 000 
—lc¢ = 10 mA; —VcF=5V hee > 10 000 
—l¢ = 100 mA; —VcF=5 V hee > 20 000 
Transition frequency at f = 100 MHz 
—lc = 30 mA;—Vcp=5V fr 220 MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. Marking: FD 
[=[0.2 [a8 
7Z66908.9 


TOP VIEW 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (open base) -—VcEO max. 30 
Collector-base voltage (open emitter) —VcBo max. 40 
Emitter-base voltage (open collector) ~VERO max. 10 
Collector current —Ic max. 300 
Collector current (peak value) —lcem max. 800 
Base current —Ip max. 100 
Total power dissipation up to Tampb = 25 °C* Prot max. —- 350 
Storage temperature Ts —65 to + 150 
Junction temperature qj max. 150 
THERMAL RESISTANCE 
From junction to ambient* Rth j-a max. 350 
CHARACTERISTICS 
Tamb = 25 °C unless otherwise stated 
Collector-base current 7 

—VcBpo = 30 V —— —IcBo max. 100 
Emitter-base current | 7 

—VeR=10V —leEBO max. 100 
Collector-emitter breakdown voltage | 

—lc¢ =10mA | ~—V(BR)CEO min. 30 
Collector-base breakdown voltage 

—lc = 10 uA —V(BR)CBO min. 40 
Emitter-base breakdown voltage | 

—le = 100nA —V(BR)EBO min. 10 
Collector-emitter saturation voltage 

—Ic = 100 mA; —Ip = 0,1 mA —VCEsat max. 1 
Base-emitter saturation voltage | 

—Ic = 100 mA; —Ip = 0,1 mA : —VBEsat max. 1,5 
D.C. current gain 

—lc=1mA;—-VcE=5V | hee > 4 000 

—le = 10mA;—VceE =5 V hee > 10 000 

—lc¢ = 100 mA; —Vcge=5 V hee > 20 000 
Transition frequency at f = 100 MHz | | 

—lc¢ = 30 mA; —VcE=z5V ft typ. 220 
Collector capacitance at f = 1 MHz 

le = 0; —Vcop = 30 V Ce typ. 3,5 


* Mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 


242 September 1985 


K/W 


nA 


nA 


MHz 


pF 


SILICON PLANAR DARLINGTON TRANSISTOR 


N-P-N silicon planar Darlington transistor in a plastic SOT-23 envelope. 
P-N-P complement is BCV26. 7 


QUICK REFERENCE DATA 


Collector-emitter voltage (open base) VCEQ max. 30 V 
Collector-base voltage (open emitter) VCBO- _—‘ Max. 40 V 
Collector current Ic max 300 mA 
Junction temperature Tj max. 150 °C 
Total power dissipation up to Tamph = 25 OC Prot max. 350 mW 
Collector-emitter saturation voltage 

Ic = 100 mA; lp = 0,1 mA VCEsat ™ax. 1V 
D.C. current gain 

Ic=1mA; VcE=5V hee > 4000 

lc =10 mA; VcE=5V | hee > 10 000 

Ic = 100 mA; Veg =5 V | hee > 20 000 
Transition frequency at f = 100 MHz - 

Ic = 30 mA; VcE=5V fT typ. — 220 MHz 

MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. Marking: FF 
2 3 


7266908.9 
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TOP VIEW. 
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BCV27 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (open base) | VCEO max. 30 V 
Collector-base voltage (open emitter) VCBO max. 40 V 
Emitter-base voltage (open collector) VERO max. 10 V 
Collector current | Ic max. 300 mA 
Collector current (peak value) ICM max.. 800 mA 
Base current Ip max. 100 mA 
Total power dissipation up to Tamp = 25 OC* Prot | max. 350 mW 
Storage temperature Ts —65 to + 150 °C 
Junction temperature Tj max. = 150 °C 


THERMAL RESISTANCE 
From junction to ambient* Rth j-a max. 350 K/W 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise stated 


Collector-base current 


Vcgpo = 30 V | IcBo max. 100 nA 
Emitter-base current — | | 

Vep=10V IEBO max. 100 nA 
Collector-emitter breakdown voltage 

Ic = 10 mA V(IBR)CEO min. 30 V 
Collector-base breakdown voltage 

Ic = 10 pA V(BR)CBO min. 40 V 
Emitter-base breakdown voltage | 

le = 100 nA V(BR)EBO min. 10 V 
Collector-emitter saturation voltage 

Ic = 100 mA; Ip = 0,1 mA VCEsat max. 1 V 
Base-emitter saturation voltage 

Ic = 100 mA; lp = 0,1 mA VBEsat max. 1,5 V 
D.C, current gain | 

lc=1mA;VcE=z5V hee > 4 000 

lc = 10 mA; Vee =5V hee > 10 000 

lc = 100 mA; Veg =5 V hFE > 20 000 
Transition frequency at f = 100 MHz 

lc = 30 MA; Vee =5V fy typ. © 220 MHz 
Collector capacitance at f = 1 MHz 

le = 0; Vcop = 30 V 7 Co typ. 3,5 pF 


* Mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 
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SILICQN PLANAR EPITAXIAL TRANSISTOR 


Double n-p-n transistor, in SOT-143 plastic envelope, designed far use in applications where the working 


point must be independent of temperatu 


re. 


Qwing to application of two similar crystals of ane slice this device has a good thermal coupling and 
Vee matching. Special interconnection of the twa transistor crystals allows the device to be used as a 
current mirror and the separated emitter leads allaw connectian to different sources. 


A similar device in p-n-p canfiguration is the BCV§2. 


QUICK REFERENCE DATA 


Collector-emitter voltage (apen base) 
regarding transistor 11 


Collector-base voltage (open emitter) 
regarding transistor T 1 


Collector current 
d.c. 


peak 


Total power dissipation up to Tamb = 25 OC 


Junction temperature 


MECHANICAL DATA 
Fig. 1 SOT-143. 
0,150 


, 0,1 
10° | [<—— ’ 
max max 
= \ 40° 


See also So/dering recommendations. — 


TOP VIEW 


7285014.6 


max. 30 V 
max. 30 V 
max. 100 mA 


max. 200 mA 
max. 300 mW 
max. 150 °C 


Dimensions in mm 


Marking code: 


[A | B | BCV61 : D91 
BCV61A: D92 
BCV61B: D93 
BCV61C: D94 


7Z87629 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (open base) 


regarding transistor T1 VCEO max. 30 V 
Collector-base voltage (open emitter) : 

regarding transistor T1 VCBO max. 30 V 
Base current (transistor T 1) 

peak value  IBM1 max. 200 mA 
Emitter-base voltage VEBS max. 6 V 
Collector current | | 

d.c. Ic max. 100 mA 

peak ICM max. 200 mA 


Total power dissipation up to Tamb = 25 OC 
when mounted on a ceramic substrate of 


8 mm x 10 mm x 0,7 mm Prot max. 300 mW 
Junction temperature Tj max. 150 °C 
Storage temperature T stg —65 to +150 °C 


THERMAL RESISTANCE 


Device mounted on a ceramic substrate of 
8mm x 10 mm x 0,7 mm 


from junction to ambient , Rth j-a = 430 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Transistor T1 
Collector cut-off current 


le =0;VcR=30V < 15 nA 
le = 0; Vcp = 30 V; Tj = 150 OC | CBO < 5 yA 
Base-emitter voltage 
typ. 660 mvV* 
Ic=2mA;VcE=5V | VBE 680 to 700 mv* 
Ic = 10 mA; VcE =5 V VBE | < = - 770 mv* 
Saturation voltages 
typ. 90 mV 
Ic = 10 mA; Ig = 0,5 mA VCEsat | a eae 
VBEsat typ. 700 mv** 
| typ. 200 mV 
Ic = 100 mA; 1B =5mA VCEsat Z 600 mV 
VBEsat typ. 900 mvV** 


* Decreasing 2 mV/°C with increasing temperature. 


** Decreasing 1,7 mV/°C with increasing temperature. 


August 1986 


Silicon planar epitaxial transistor 


Transition frequency at f = 35 MHz 
lc =10mA;VcFE=5V 


Collector capacitance at f = 1 MHz 
lE =ie =0; Vcp = 10V 


Noise figure at Rs = 2 kQQ 

lc = 200 vA; Vcf=5V 

f= 1kHz; B = 200 Hz 
D.C. current gain 

Ic = 100 vA; VcE=5V 

Ic=2mA; VceE=5V 
Input impedance 

Ic =2 mA; VceE =5 V; f = 1 kHz 
Reverse voltage transfer ratio 

Ic =2 mA; VcE=5V; f= 1 kHz 
Small signal current gain 

Ic =2 mA; VcE =5 V; f = 1 kHz 
Output admittance 

Ic =2 mA; VceE =5 V; f = 1 kHz 


Transistor T2 


Base-emitter forward voltage 
lE = 250 mA 
le =10 uA 
Matching of transistor T1 and transistor T2 
at |l—g = 0,5 mA and VceE1 =5 V 
Tamb = 25 el @ 
Tamb = 150 °C 
Thermal coupling of transistor T1 and Transistor T2* 
T1:Vcp=5V 
Maximum current for thermal 
stability of Ic 
D.C. current gain 


Ic =2mA;VceE=5V BCV61A 


BCV61B 


BCV61C 


* Without emitter resistor and device mounted on a ceramic substrate 


(See Fig. 2) 


fT 


Cc 


NFE 


NFE 
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typ 300 MHz 
typ. 2,5 pF 
typ. 2 dB 
< 10 dB 
> 100 
110 to 800 
‘typ. | 5 kQ2 
typ. 2x 107 
100 to 900 
typ. 30 ys 
18 V 
> 400 mV 
0,7 to 1,3 
0,7 to 1,3 
typ = mA 
min. — 110 
typ. ~ 180 
max. 220 
min. 200 
typ. © 290 
max. 450 
min. 420 
typ. . 520 
max. 800 


of 8mm x 10 mm x 0,7 mm. 
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Ora o | 
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| VCE1 =) Gt leg'= Atco | 
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O | t O 


V Vv 
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Fig. 2 Test circuit current matching. 


Note: Voltage drop at contacts: Veg < - UT 216 mV. 
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Fig. 3 Characteristic for determination of max. VCE1 at specified Re range with lE2 as parameter | 


under condition of ic] = 1,3 (see Fig.4). 
E2 | - 


A leg = constant 


7297370 


Fig. 4 BCV61 with emitter resistors. 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


Double p-n-p transistor, in SOT-143 plastic envelope, designed for use in applications where the 


working point must be independent of temperature. 


Owing to application of two similar crystals of one slice this device has a good thermal coupling and 
VBE matching. Special interconnection of the two transistor crystals allows the device to be used as a 


current mirror and the separated emitter leads allow connection to different sources. 


A similar device in n-p-n configuration is the BCV61. 
QUICK REFERENCE DATA 


Collector-emitter voltage (open base) 


regarding transistor 11 -VcCEO max 30 V 
-Collector-base voltage (open emitter) | | | | | 
regarding transistor T1 —VcBO max. 30 V 

Collector current | 
d.c. | —Ic max. 100 mA 
peak | | —Icm max. 200 mA 
Total power dissipation up to Tamp = 259°C Prot max. 300 mW 
Junction temperature | -_ Tj max. 150 °C 
MECHANICAL DATA | 
Fig. 1 SOT-143. Dimensions in mm 


7Z85014.6 


TOP VIEW | 


See also So/dering recommendations. 


=]o,2@]a[ a! Marking code: 
BCV62 : C91 
BCV62A: C92 
BCV62B: C93 
BCV62C: C94 


7287628 
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_ RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (open base) 


regarding transistor T1_ | ~VCEQ max. 30 V 
Collector-base voltage (open emitter) | | 

regarding transistor T1 | —VcBo max. 30 V 
Base current (transistor T 1) 

peak value | —IpM4 max. © 200 mA 
Emitter-base voltage <8 —VeEBS max. 6 V 
Collector current | | 7 

iG. 3 | —le max. 100 mA 

peak | —Icu max. 200 mA 


Total power dissipation up to Tamb = 25 OC 
when mounted on a ceramic substrate of 


8mmx10mmx0,7mm | 3 | Prot max. 300 mW 
Junction temperature ; | | Tj max. 150 °C 
Storage temperature 3 | Tstg | - —65 to +150 °C 


THERMAL RESISTANCE 


Device mounted on a ceramic substrate of 
8mm x 10mm x 0,7 mm. 


= _ from junction to ambient Rth j-a = 430 K/W 


CHARACTERISTICS 


Tj = 25 9C unless otherwise specified 


Transistor T1 


~. Collector cut-off current - 
—le =0;~-Vep=30V < 15 nA 
—lcBo 


—Ipe =0; —Vcp = 30 V; se 150 °C << 5 uA 
Base-emitter voltage : 
| : typ. 650 mvV* 
Sng en CER ts ~VBE B00 to 750 mV* 
-Ic=10mA;-VcE=5V —VBE < 820 mV* 
Saturation voltages - 
a | | typ. 75 mV 
—Ic = 10mA; —Ip =05mA —VCEsat a 300 mV 
—VBEsat typ. 700 mv** 
| | a typ. 250 mV 
—I¢ = 100 mA; —Ig=5mA — =VeEsat eeiey 


—VBEsat typ. 850 mvV** 


* Decreasing 2 mvV/OC with increasing temperature. 


** Decreasing 1,7 mV/°C with increasing temperature. 
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Silicon planar epitaxial transistor 


Transition frequency at f = 35 MHz 
—lc = 10mA;—VcFE=5V 
Collector capacitance at f = 1 MHz 
l—E =ie=0;-Vcp=10V 
Noise figure at Rg = 2 kQ 
—Ie = 200 uA; -Vce=5V 
f= 1 kHz; B = 200 Hz 
D.C. current gain 
—Ilc¢ = 100 nA;—Vce=5V 
—Ic=2mA;—VcE=5V 
Input impedance 
—lc=2mA;—VceE =5 V; f= 1 kHz 
Reverse voltage transfer ratio 
—Ic =2mA;—VceE =5 V; f= 1 kHz 
Small signal current gain 
—Ic=2mA;—Vce =5 V; f= 1 kHz 


Output admittance 
—Ilc=2mA;—VceE=5V; f= 1 kHz 


Transistor T2 


Base-emitter forward voltage 
—l— = 250 mA 
—I—e= 110A 
Matching of transistor T1 and transistor T2 
at l—e9 = 0,5 mA and VceE,=5V 
Tamb = 150 °C 
Thermal coupling of transistor T1 and transistor T2* 
T1:—-VcE=5V 
Maximum current for thermal 
stability of —Ic] 
D.C. current gain 
BCV62A 


BCV62B 


BCV62C 


fT 


Cc 


lE2 


NFE 


NFE 


NFE 


typ. 150 MHz 
typ. 4,5 pF 
typ. 2 dB 
< 10 dB. 
> 100 

100 to 800 
typ. 3 kQ 
typ. 3x 107% 

100 to 900 
typ. 50 us 

15 V 

> 400 mV 
0,7 to 1,3 
0,7 to 1,3 
typ. . 5 mA 
min 125 
typ. 180 
max 250 
min 220 
typ. 290 
max 475 
min 420 
typ. 520 
max 800 


* Without emitter resistor and device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


(see Fig. 2) 
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Fig. 2 Test circuit current matching. 


Note: Voltage drop at contacts: Veg < é UT =16 mV. 
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Fig. 3 Characteristic for determination of rnax. VcfFy at specified Re range with |e as parameter 


| I 
under condition of a = 1,3 (see Fig. 4). 
E2 


arr : | 
2 1 
—VcFy = Gz= 3 f— Ibo = Scant 
3 4 
) \) 
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Fig. 4 BCV62 with emitter resistors. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 


specifications are subject to change without notice. 


SILICON PLANAR TRANSISTOR 


Double N-P-N transistor in a plastic SOT-143 envelope. Intended for Schmitt-trigger applications. 
P-N-P complement is the BCV64. 


QUICK REFERENCE DATA 


transistor T1 T2 


Collector-emitter voltage (open base) 


Collector-base voltage (open emitter) 


Collector current Ic max. 100 mA 
Junction temperature Tj max. 150 OC 
Total power dissipation up to 
Tamb = 25 oC Ptot max. 300 mW 
Collector-emitter saturation voltage 
Ic = 10 mA; 1p =0,5 mA VCEsat max. 300 mV 
Small signal current gain hfe 100 to 900 
Transition frequency at f = 35 MHz 
lc =10mA;VcE=5V fT typ. 200 — MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-143. 
0,150 eae * alennG 
; 18 
0,090 B 
ifs ={0,2 M] A |B. 
eel eee OI 
10° max 14 2,5 
max 
j 1,2 max 
— \ 49° 


7285014.6 


TOP VIEW 
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RATINGS | | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (open base) 
Collector-base voltage (open emitter) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Collector current (peak value) 


Total power dissipation up to 
Tamb = 25 0C* 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to ambient* 


CHARACTERISTICS 


Tamb = 25 °C unless otherwise stated 


Collector cut-off current 
lE = 0; VcBoO = 30 V 


l—E = 0; VcBO = 30 V 
Tj = 150°C 


Saturation voltage* * 
Ic = 10 mA; Ip =0,5 mA 


lc = 100 mA; IR =5 mA 


Base-emitter voltage A. 
Ic =2 mA; VCE =5V 


Ic = 10 mA; VcE=5V- 

lc =2 mA; VcE = 700 mV 7 
Collector capacitance at f = 1 MHz 

lE =ig=0; Voce = 10V ptt 
Transition frequency at f= 35 MHz 

Ic = 10 mA; VceE=5 V 


transistor 


Rth j-a 


transistor 


Ce 


fr 


* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
** VBEsat decreases by approx 1,7 mV/K with increasing temperature. 
& —VBE decreases by about 2 mV/K with increasing temperature. 


February 1986 


max. 


max. 


max. 


max. 


max. 


max. 


typ. 


typ. 


~ 300. 
_65 to +150 
150 


430 


200 | - 


K/W 


Silicon planar transistor BCV63 


Small signal current gain at f = 1 kHz 
Ic =2mA;T1:VCE=5V 


T2 : Vcg = 700 mV hfe 100 to 900 
Transistor 1 
D.C. current gain BCV 63 A B C 
Ic =2mA; VcE=5V | min. 110 110 200 420 
hee typ. 180 290 520 


max. 800 220 450 800 
Transistor 2 


D.C. current gain 
lc = 2 mA; VcE = 700 mV Group selection will be done on T1. Due to matched 
crystals he¢ values for T2 are the same as T1. 


DEVELOPMENT DATA 


I. 7298463.1 


Fig. 2 Schmitt-trigger application. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 


specifications are subject to change without notice. 


SILICON PLANAR TRANSISTOR 


Double P-N-P transistor in a plastic SOT-143 envelope. Intended for Schmitt-trigger applications. 
N-P-N complement is the BCV63. 


QUICK REFERENCE DATA 


Collector-emitter voltage (open base) 


Collector-base voltage (open emitter) 


Collector current 


Junction temperature 


Total power dissipation up to 
Tamb = 25 OC 


Collector-emitter saturation voltage 
—lc = 10 mA; —Ip =0,5 mA 


Small signal current gain 


Transition frequency at f = 35 MHz 
—Ilc = 10mA;—VcE=5V 


MECHANICAL DATA 
Fig. 1 SOT-143. 


TOP VIEW © 


transistor 


—-VCEO 
—VcBO 


max. 


max. 


max. 


max. 


max. 


max. 


typ. 


7Z285014.6 


T1 T2 

30 6 V 

30 | 6 V 
100 mA 
150 oC 
300 mw 
300 mV 

100 to 900 

200 — MHz 


Dimensions in mm 
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BCV64 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


transistor 

Collector-emitter voltage (open base) —VCEQ max. 30 6 V 
Collector-base voltage (open emitter) | —VCBO max. 30 6 V 
Emitter-base voltage (open collector) —VEBO max. 6 6 V 
Collector current (d.c.) | —Ic max. 6 mA 
Collector current (peak value) | —IcM max. 200 mA 
Total power dissipation up to | | - 

Tamb = 25 ©C* Prot max. . 300 mW 
Storage temperature Ts | —65 to +150 °C 
Junction temperature Tj | max. 150 oC 


THERMAL RESISTANCE | 
From junction to ambient* Rth j-a max. 430 K/W 


CHARACTERISTICS 
Tamb = 25 OC unless otherwise stated 


transistor 
Collector cut-off current 
—le =0; —VcBo = 30 V —ICBO max. 15 nA 
—le =0; —VcBo = 30 V 
Tj = 150 9C —ICBO max. 5 MA 
Saturation voltage* * | 
—lc = 10 mA; —Ip =0,5 mA —VCEsat typ. 75 mV 
—VCEsat max. 300 mV 
| —VBEsat typ. 700 . mV 
—lc = 100 mA; —lp =5 mA —VCEsat typ. 250 mV 
—VCEsat max. 650 mV 
—VBEsat typ. 850 mV 
Base-emitter voltage 4 
a tone ep _ _ typ. 650 mV 
Ic =2mA;—VceE=5V | VBE 600/750 a, 
—lc = 10 mA; —VcFE =5 V —VBE max. 820 mV 
—Ic¢ = 2 mA; —VcE = 700 mV —VBE_ typ. mV 
Collector capacitance at f = 1 MHz : 
—l— =ie =0;—Vce =10V Ce typ. 4 pF 
Transition frequency at f = 35 MHz 
—Ic = 10 mA; —VcE=5 V fT typ. 200 MHz 


* 


Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. — 
** VBEsat decreases by approx 1,7 mV/K with increasing temperature. 
4 -VBE decreases by about 2 mV/K with increasing temperature. 
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DEVELOPMENT DATA 


Silicon planar transistors 


Small signal current gain at f = 1 kHz 
—Ic =2mA;7T1:—-VcE=z5V 
T2 : —VcE = 700 mV 


Transistor 1 
D.C. current gain 
—Ic =2mA;—-VcE=5V 
| hFE 


Transistor 2 


D.C. current gain 
—lc¢ =2 mA; —VcE = 700 mV 


hfe 100 to 900 
BCV 64 A B =O 
min. 110 125 220 420 
typ. 180 290 520 


max. 800 250 475 800 | 


Group selection will be done on T1. Due to matched 
crystals hfe values for T2 are the same as T1. 


7Z95464.1 


Fig. 2 Schmitt-trigger application. 
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DEVELOPMENT DATA 


This data sheet contains advance information and BCV65 
specifications are subject to change without notice. 


SILICON PLANAR TRANSISTORS 


A pair of two matched P-N-P and N-P-N crystals, based on the BC857 and BC847, in a microminiature 
SOT-143 envelope. 


Complementary crystals give advantages in P.C.B. layout using $.M.D. technology. 


QUICK REFERENCE DATA 


Collector-emitter voltage (open base) VcEO max. 30 V 
Collector-base voltage (open emitter) VcBO max. 30 V 
Collector current Ic max. 100 mA 
Collector current (peak value) lom max. 200 mA 
Total power dissipation up to Tab = 25 OC Prot max. 300 mW 
Junction ternperature Tj max. 150 OC 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-143. 
0,150 
0,090 


0,1 
10° | << ; 
max rhax 
Pe \ 40° 
\ ee 2 4 

< 1,1 —_> 
tna 30° 
max 3 


7285014.6 


TOP VIEW 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Per transistor: 


Collector-emitter voltage (open base) 
Collector-base voltage (open emitter) 


Collector current 
Collector current (peak value) 


Total power dissipation (per device) 


up to Tamb = 25 OC 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient* 


CHARACTERISTICS 
Per transistor: 
Tj = 25 °C unless otherwise stated 


Collector cut-off current 
le = 0; Vcp=30V 
le =0;Vcp=30V 
Tj = 150 °C 
Base-emitter voltage* * 
lc=2mA; Voce =5V 
Ic=10mA;VcE=5V 
Saturation voltage 
Ic = 10 mA; Ip =0,5 mA 


Ic = 100 mA; Ip =5mA 


Collector capacitance at f = 1 MHz 
l—E =ig=0;Vecfp=10V 


* 


VCEO 
VCBO 


ie 


Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


** VBEsat decreases by approx. 1,7 mV/K with increasing temperature. 
—Vpe decreases by about 2 mV/K with increasing temperature. 
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max. 30 
max. — 30 
max. — 100 
max. 200 
max. 300 
—65 to + 150 
max. 150 
max. 430 
max. 15 
max. 5 
typ. 650 

580 to 750 
max. 820 
typ. 90 
max. 300 
typ. 700 
typ. 250 
max. 650 
typ. 900 
typ. 3 


Vv 
V 
mA 
mA 


mW 
OC 
oC 


K/W 


nA 


BA 


mV 
mV 
mV 


mV 
mV 
mV 


mV 
mV 
mV 


pF 


Silicon planar transistors 


Transition frequency at f = 35 MHz | 
Ic =10mA;Vcp=5V fT min. 100 MHz 
Noise figure at f = 35 MHz 


lc = 200 vA; Vee =5V; typ. 2 dB 


= 1 kHz; B = 200 Hz F ase 10 dB 
Small signal current gain at f = 1 kHz 

lc=2mA; Voce =5V hfe 75 to 900 
D.C. current gain . 

: 5 

Io=2mA; Voce =5V BCV65 hee sa as 

min. 200 

BCV65B hee typ. 290 

max. 475 


DEVELOPMENT DATA 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli- 
cations in thick and thin-film circuits. 


QUICK REFERENCE DATA 


D.C. current gain at Tj = 25 OC 


Ic =2mA; VcE=5V = Z 
Collector-base voltage (open emitter) VCBO max. 
Collector-emitter voltage (open base) VCEQ max. 
Collector current (peak value) lcm max. 
Total power dissipation up to Tamp = 25 OC Prot max. 
Junction temperature qj max. 


Transition frequency at f = 35 MHz 
Ic = 10mA; Veep =5V fy typ. 300 MHz 


Noise figure at Rg = 2 kQ 
Ic = 200 wA; Vee =5V; 


f = 1 kHz; B = 200 Hz F < 10 dB 
MECHANICAL DATA Dimensions in mm _ Marking code 
Fig. 1 SOT-23. BCV71 = K7 

BCV72 = K8 
0,150 3 
0,090 
ye 
J } 
0,1 
10° | <a ’ 
max max 
to \ 49° BCV71R = K71 
BCV72R = K81 


7Z66908.9 


TOP VIEW 


eee eae 3 

Ne era 
sa oyu 9 +! Le-flor@OTAT S| © 
2 


R-types are available on request 
See also Soldering recommendations. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


VcBo 


Collector-base voltage (open emitter) see Fig. 2 


Collector-emitter voltage (open base) see Fig. 2 
lc =2mA- : 


Emitter-base voltage (open collector) see Fig. 2 
Collector current (d.c.) | 

Collector current (peak value) 

Total power dissipation up to Tamb = 25 9C** 
Storage temperature 

Junction temperature 


THERMAL CHARACTERISTICS* 
Tj = Px (Rep jt Reht-s + Rths-al + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 

le =0; Veg =20V 

le = 0; Vcp = 20 V; Tj = 100 OC 
Base emitter voltage 

Ic =2mA;VcE=5V 
Saturation voltages | 

Ic = 10 mA; Ig =0,5mA 


Ic = 50 mA; Ip = 2,5 mA 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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VCEO 
VEBO 
Ic 
ICM 
Prot 

T stg 
qj 


max. 80 
max. 60 
max. 5 
max. 100 
max. 200 
max. 350 
—65 to + 175 
max. 175 
= 50 
= 280 
= 90 
< 100 
<< 10 

550 to 700 
typ. 120 
< 250 
typ. 750 
typ. 210 
typ. 850 


K/W 
K/W 
K/W 


nA 
LA 


mV 


mV 
mV 


mV 
mV 
mV 


Silicon planar epitaxial transistors 


D.C. current gain 
Ic = 10 vA; Vee =5V ‘ hFE typ. 


lc =2mA;VcE=5V hFE S 
Collector capacitance at f = 1 MHz 
Transition frequency at f = 35 MHz 

Ic =10mA; VcfE=5V tT typ. 300 MHz 
Noise figure at Rg = 2 kQ | 

Ic = 200 vA; VcE=z5V 

f = 1 kHz; B = 200 Hz F =< 10 dB 
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BCW29 
BCW30 


SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistors, in a microminiature plastic envelope, intended for low level general purpose appli- 
cations in thick and thin-film circuits. 


QUICK REFERENCE DATA 


D.C. current gain at T; = 25 °C 


—Ilc=2mA;—-Vcp=z5V hee Z 
Collector-base voltage (open emitter) —VcBO max. 32 V 
Collector-emitter voltage (open base) —VCEQ max. 32 V 
Collector current (peak value) —IcM max. 200 mA 
Total power dissipation up to Tamb = 25 OC Prot max. 350 mW 
Junction temperature Tj max. 175 OC 


Transition frequency at f = 35 MHz 

—Ic = 10mA;—-VcE=5V fy typ. 150 MHz 
Noise figure at Rg = 2 kQ 

—Ic = 200 wA; —VcE=5V; 


f = 1 kHz; B = 200 Hz F < 10 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BCW29 = C1 
BCW30 = C2 
0,150 ; 
0,090 
™~ ? 
i = 10,2] A} BI 
2 
0,1 | 
10° 1 me 
max max 
Wet \ 10° BCW29R = C4 
‘ =~ ee BCW30R = C5 
3 
hee 
mien oe 7Z66908.9 
TOP VIEW 
R-types are available on request : 
See also So/dering recommendations. 
June 1987 
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- RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC134) 


Collector-base voltage (open emitter) 

Collector-emitter voltage (VpE = 0) 

Collector-emitter voltage (open base) 
—Ic=2mA 

Emitter-base voltage (open collector) 

Collector current (d.c.) 

Collector current (peak value) 


Total power dissipation up to Tamp = 25 9C** 


Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS* 
Tj =P x (Reh j-t t+ Rth ts + Rth sa) + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient** 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified | 


Collector cut-off current 
le = 0; -—Vep = 32 V 


le = 0; -Vcp = 32 V; T; = 100°C 


Base-emitter voltage 
—Ic=2mA;—VcgE=5V 


Saturation voltages 


—Ic = 10 mA; —Ip =0,5 mA 


—Ic = 50 mA; —Ip = 2,5 mA 


* See Thermal characteristics. 


—VCBO 


—VCES 


—VCEO 
—VEBO 


—Ic 
—Iom 
Prot 


T stg 


qj 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


December 1982 


max. 


max. 


max. 


max: 
max: 
—65 to +175 OC 


max. 


Nie: 


max... 


32 V 
~~ 32 -V 


32 V 
way oe OV 
“100 mA 

+ ~ 200 mA 
: 350 mW 


179--°C 


50 K/W 
280 K/W 
90 K/W 


100 nA 
10 wA 


600 to 750 mV 


80 mV 
300 mV 


720 mV 


150 mV 
810 mV 


Silicon planar epitaxial transistors 


D.C. current gain 


—le = 10 pA; —VCE 


5V 


Collector-capacitance at f = 1 MHz 


le = 12=0;-Vcp=10V 


= 35 MHz 
ov 


Transition frequency at f 
—I¢ = 10 mA; —VcE 


dB 


10 


=2kQ 
=5V 
200 Hz. 


200 vA; —VcE 


—Ic 
| f=1kHz;B 


Noise figure at Rs 


eee eo Ree ees alcatel We 
1 


4 


100 


Fig. 2 Voltage derating curves. 
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Fig. 3 Power derating curve. 
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Silicon planar epitaxial transistors 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors in a microminiature plastic envelape. They are intended far low level general purpose 
applications in thick and thin-film circuits. 


QUICK REFERENCE DATA 


BCW32 | BCW33 

D.C. pulren gain at T; = 25°C ~ 110 200 420 

CT CE "FE 220 450 800 
Collector-base voltage (open emitter) VcBQ max. 32 V 
Collector-emitter voltage (open base) VCEQ max. 32 V 
Collector current (peak value) Icom max. 200 mA 
Total power dissipation up to 

Tamb = 25 °C Prot max. 350 mW 
Junction temperature Tj max. 175 oC 


Transition frequency at f = 35 MHz 
Ic=2 mA; VcE=5V fT typ. 300 MHz 


Noise figure at Rg = 2 kQ 
Ic = 200 pA; VcfE=5V; 


f = 1 kHz; B = 200 Hz F < 10 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. Peseta ||) eee BCW31 = D1 

2,8 BCW32 = D2 
0,150 BCW33 = D3 
0,090 
wu 3 
7 

: |i 0. it 
40 max 14 2,5 

x 

/ Ras 1,2. max 
= 0 ' BCW31R = D4 
‘ \ foes BCW32R = D5 
BCW33R=D6 q—— 
Z | 
~g-ale 0,48. 10,1) | A |B | 3 
max 0,1 7Z66908.9A 
TOP VIEW 

R-types are available on request. . 
See also So/dering recommendations. 2 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC134) 


VcBO 


Collector-base voltage (open emitter) 


Collector-emitter voltage (open base) 
Ic =2mA 


Emitter-base voltage (open collector) 
Collector current (d.c.) 
Collector current (peak value) 


Total power dissipation up to Tampb = 25 OC** 


Storage temperature 


Junction temperature 
THERMAL CHARACTERISTICS* 


T; 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient* * 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 

le =0; Veg =32V 

le =0; Veg =32V;: Tj = 100 oC 
Base-emitter voltage 

Ic=2mA; VcE=z5V 
Saturation voltages 


Ic 10 mA; Ip = 0,5 mA 


Ic = 50 mA; Ip =2,5mA 


* See Thermal characteristics. 


j- Px (Rt rt” Rthts+ Rths-a) + Tamb 


VCEO 
VEBO 
Ic 
ICM 
Prot 

T stg 


qj 


Rth j-t 
Rth t-s 
Rths-a 


ICBO 
ICBO 


VBE 


VCEsat 


VBEsat 


VCEsat 
VBEsat 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


December 1982 


max. 


max. 
max. 
max. 
max. 


max. 


max. 


350 
—65 to +175 
175 


50 
280 
90 


100 
10 


550 to 700 


120 
250 


750 


210 
850 


K/W 
K/W 
K/W 


nA 
LA 


mV 


mV 
mV 


mV 


mV 
mV 


BCW31;R 
BCW32;R 


Silicon planar epitaxial transistors 


BCW33;R 

p-Cecunent dain BCW31 | BCW32 os 

Ic =10nA, Veep =5V hee typ. 90 | 150 | 270 

2 110 200 © 420 

Ic = 2mA; = 5 \ 

C> eT N GE = 3% NEE: 2 220 | 450 | 800 
Collector capacitance at f = 1 MHz 

le =|l,g=0; Veg =10V Cy typ. 2,5 pF «+ 
Transition frequency at f = 35 MHz 

Ic =10 mA; Vee =5V fT typ. 300 MHz 


Noise figure at Rg = 2 kQ2 


Ic = 200 pA; Veg =5V | 
10 dB 


f=1kHz;B = 200 Hz ‘ < 
Fcc tee aes __7284380.1 
Vepo/Vceo 
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BCW60 SERIES 


SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low 
frequency purpose applications in hybrid circuits. 


QUICK REFERENCE DATA 


Collector-emitter voltage (VF = 0) Vces max. 32 V 


Collector-emitter voltage (open base) VCEO max. 32 V 
Collector current (d.c.) Ic max. 200 mA 
Total power dissipation Prot max. 150 mW 
Junction temperature a max. 150 °C 
Transition frequency at f = 100 MHz 

Vee =5V: Ic =10mMmA f typ. 250 MHz 

CE C of: 

Noise figure at f = 1 kHz 

Vce = 5 V; Ie = 200 pA; B = 200 Hz F typ. 2 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BCW60A = AA 

, . 30 BCW60B = AB 

nc. rs BCW60C = AC 
0,150 
0,090 
“ew” 3 
/~ i 0,2 M/A|B. 
ZL 
|| 0, 

10° max 1,4 2,5 
Pa 1,2 max 
St \ 10° 


Ne 7 
Mle owe 2+! fof @ TATE! 


7Z66908.9 


TOP VIEW 


See also So/dering recommendations. 
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BCW60 SERIES 


RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-emitter voltage (Vpr = 0) : a VcES max. 32 V 
Collector-emitter voltage (open base) | VCEO ———simax.« 32 V 
Emitter-base voltage (open collector) | VEBO max. 5 V 
Collector current (d.c.) | Ic max. 200 mA 
Base current — ip | max. 50 mA 
Total power dissipation up to Taryh = 100 °C** Prot max. . 150 mW 
Storage temperature | T stg... -_ : —56 to+ 125 °C. 
Junction temperature | Tj ss max... -150 °C 


THERMAL CHARACTERISTICS* 
Tj = Px (Rth j-t t+ Rth ts + Rth sal + Tamb 


Thermal resistance 


From junction to tab) Rthj-t -.. = . 60 K/W 
From tab to soldering points 7 Rth t-s = 280 K/W 
From soldering points to ambient** — . Rthsa = £90 K/W 
CHARACTERISTICS 


Tamb = 25 OC unless otherwise specified 
Collector-emitter cut-off current 


Vee =0; Voce =32V ICES < 20 nA 
Vee = 0; Voge = 32 V; Tamb = 150 °C Ices < 20 pA 
Emitter-base cut-off current | 
lc =0;Vep=4V lEBO < 20 nA 
Saturation voltages 
at Ic = 10 mA; Ip = 0,25 mA VCEsat 0,05 t0o0,35 V 
VBEsat 0,6 to0,85 V 
at Ic = 50 mA; Ig = 1,25 mA VCEsat 0,1 to 0,55 V 
VBEsat 0,7 to 1,05 V 


Transition frequency at f = 100 MHz 4 > 125 MHz 


Ic = 10 mA; Vee =5V | fT ic: 550 MHz 
Collector capacitance at f = 1 MHz 
—> le =!le=0;Vcp=10V Co typ. 2,5 pF 
Emitter capacitance at f = 1 MHz 
Ic=1o=0; Veg =0,5 V Ce typ. 8 pF 
Noise figure at Rg = 2 kQ 
t 2 dB 
Io = 200 WA; Voce = 5 V; f= 1 kHz; B = 200 Hz F a aE 


* 


See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
& Measured under pulse conditions. 


Silicon siamese transistors : | | | BCW60 SERIES _ 


D.C. current gain 


Vee =5 Vile = 10 "A hee 
VcpE=5Vile=2mA | | hee typ. 
< 
Vce=1V; le =50mA hee 
Input impedance | ; 
VceE=5V; Ile =2 mA; f= 1KHz | hie typ. kQ —— 
Reverse voltage transfer ratio 
VcE =5V; Ic =2 mA; f= 1kHz | hre ‘typ. 10°4 
Small-signal current gain 
VceE =5 Vile =2 mA; f= 1kHz hfe typ. << 
Output admittance | 
VcE=5V;lc =2 mA; f = 1kHz hoe ‘typ. us <+ 
Base-emitter voltage | 
one pe } 0,55 to0,75 V 
VCE =5Vilc=2mA VBE ye 0.65 Vv 
VCE =5V;Ic=10uA VBE typ. 0,52 V 
VcE=1V;lc =50mA VBE typ. 0,78 V 
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BCW60 SERIES 


Switching times 
ICon = 10 MA; IBon = —!Botf = 1 MA 
Veco = 10V; Ry = 990 2 


turn-on time (tg + t,) 


turn-off time (t, + t¢) 


INPUT 


OUTPUT 


288 October 1980 


Fig. 2 Switching waveforms. 
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BCW61 SERIES 


SILICON PLANAR EPITAXIAL TRANSISTORS. 


P-N-P silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low 
frequency purpose applications in hybrid circuits. 


QUICK REFERENCE DATA 


Collector-emitter voltage (Vpe = 0) —VcES max. 32 V 


Collector-emitter voltage (open base) —VcEO max. 32 V 
Collector current (d.c.) —Ic max. 200 mA 
Total power dissipation Prot max. 150 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 100 MHz 

—VcfE=5V;-Ic=10mA fT typ. 180 MHz 
Noise figure at f = 1 kHz 

—Vce =5V;—I¢e = 200 vA F typ. 2 dB 


MECHANICAL DATA Marking code 


Fig. 1 SOT-23. BCW61A =BA 
BCW61B =BB 
BCW61C =BC 
0,150 BCW61D = BD 
0,090 3 
yi =b2@a[s 
ZL 
0,1 
10° —>| |}<a— ’ 1 
max max 
x \ 10° 


7Z66908.9 


TOP VIEW 


See also So/dering recommendations. 
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BCW61 SERIES 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (!EC 134) 

Collector-emitter voltage (VpF = 0) —VcES max. 32 V 
Collector-emitter voltage (open base) —VCEO max. 32 V 
Emitter-base voltage (open collector) —VERBO max. 5 V 
Collector current (d.c.) | —Ic max. 200 mA 
Base current : alge max. 50 mA 
Total power dissipation up to Tamp = 100 °C** Prot | max. 150 mW 
Storage temperature | . ee - —55 to+ 125 °C 
Junction temperature Tj max. 150 °C 


THERMAL CHARACTERISTICS* 
Tj = Px (Reh j-t + Rth ts + Rth sa) + Tamb 


Thermal resistance 


From junction to tab Rthj-t = 50 K/W- 
From tab to soldering points Rth t-s =  ——- 280 K/W 
From soldering points to ambient* * Rthsa «= 90 K/W 
CHARACTERISTICS 


Tamb = 25 OC unless otherwise specified 
Collector-emitter cut-off current 


Veg = 0; —Vcrg = 32 V —IcES < 20 nA 
Vep = 0; —Vce = 32 V; Tamb = 150 OC —IcCES < 20 uA 
Emitter-base cut-off current 
Ic =0;-Vep=4V —lEBO < 20 nA 
Saturation voltages | 
—I¢ = 10 mA; —Ip =0,25 mA —VCEsat 0,06 to 0,25 V 
—VpEsat 0,6 to 0,85 V 
—Ic = 50 mA; —!g = 1,25 mA —VCEsat 0,12 to0,55 V 
—Vpesat _—0,68 to 1,05 V 


Transition frequency at f = 100 MHz 4 | 
—VceE =5 V;—-Ic¢ = 10 mA fT typ. 180 MHz 


Collector capacitance at f = 1 MHz 
—> —Vcp=10V; Ip =!,=0 Co typ. 4,5 pF 
Emitter capacitance at f = 1 MHz 
—Vep =0,5V;Ic=1,=0 | Ce typ. 11 pF 
Noise figure at Rg =2kQ , 
, ; 2 dB 
~Vce = 5 V; —I¢ = 200 vA; B = 200 Hz F oh 6 dB 


* See Thermal characteristics. 2 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
4 Measured under pulse conditions. 
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Silicon planar epitaxial transistors BCWe61 SERIES 


D.C. current gain 


—Vcp=5V:-Ic=10uA hee aig 
> 
—Vce =5V;-IlIe=2mA hee typ. 
<< 
—Vcp =1V;-—Ie=50mA hFE > 
Input impedance 
—VceE =5V;-—Ic =2 mA; f = 1kHz hie typ. 2,/ 
Reverse voltage transfer ratio 
—VceE=5V;-—Ic =2 mA; f= 1kHz Nre typ. 1,5 
Small-signal current gain 
—VcE =5V;-Ic =2 mA; f= 1kHz hfe typ. 200 
Output admittance 
—VcE =5 V;-—I¢ =2 mA; f= 1 kHz Noe ‘typ. 18 50 us 
Base-emitter voltage sean 75 ¥ 
_-Y = . = _ : 0 7 
CE =5V;-lIc =2mA VBE fy 0.65 V 
—VCcE=5V;-—Ic =10wUA VBE typ. 0,55 V 
—VcE=1V;-—Ic =50mA VBE typ. 0,72 V 
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BCW61 SERIES 


Switching times 
—ICon = 10 MA; —lBon = !Boff = 1 MA 
—-Vec = 10V; Ry = 990 2 


turn-on time (tg + t,) ton a ip i 
turn-off time (t, + t¢) loft a 0 i 


INPUT 


OUTPUT 


t ie 
bee eee 7272906 


10% 


Fig. 2 Switching waveforms. 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistors, in a microminiature plastic envelope, intended for low level general purpose appli- 


cations in thick and thin-film circuits. 


QUICK REFERENCE DATA 


D.C. current gain at Tj = 25 oC 


—lc =2mA;—Vcp=5V hee es 
Collector-base voltage (open emitter) —VcBO max. 
Collector-emitter voltage (open base) —VCEQ max. 
Collector current (peak value) —Icem max. 
Total power dissipation up to Tamb = 25 OC Prot max. 
Junction temperature Tj max. 175 


Transition frequency at f = 35 MHz 

—lc = 10 mA; —-VcFE=5V fT typ. 150 
Noise figure at Rg = 2 kQ 

—lc = 200 vA; —Vcp=5V; 


f= 1kHz; B = 200 Hz F < 10 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. 
0,150 
< 0,090 


0,1 
10° —>| |< , 
max max 
ca \ 10° 


7266908.9A 


TOP VIEW 


R-types are available on request. 


See also Soldering recommendations. 


dB 


Marking code 


BCW69 = H1 
BCW70 = H2 


3 


BCW69R = H4 
BCW70R=H5 


3 
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RATINGS 
Limiting values in accordance: with the Absolute Maximum System (1EC134) 


Collector-base voltage (open emitter) see Fig. 2 —VcBo max. 50 V 
Collector-emitter voltage (Vgf =O) see Fig. 2 —VcES © max. 50 V 
Collector-emitter voltage (open base) see Fig. 2 

—Ic=2mA —VCEO max. 45 V 
Emitter-base voltage (open collector) see Fig. 2 —VEBO | max. . 5 V 
Collector current (d.c.) —Ic max. 100 mA 
Collector current (peak value) —lIcm max. 200 mA 
Total power dissipation up to Tamp = 25 °C** Prot max. 350 mW 
Storage temperature T stg 65 to+ 175 °C 
Junction temperature Tj max. 175 9C 


THERMAL CHARACTERISTICS* 


Tj = Px (Reh j-t + Reh t-s + Rths-a) + Tamb = gai 


Thermal resistance 


From junction to tab _ Rth j-t = 50 K/W 
From tab to soldering points Rtht-s = 280 K/W 
From soldering points to ambient* * Rths-a = 90 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 


le =0;-Vcep=20V —IcBo < 100 nA 

IE = 0; -Vcp = 20 V; T; = 100 OC —Icpo < 10 pA 
Base-emitter voltage | 

—lc=2mA;—-Vce=5V —VpE | 600 to 750 mV 

Saturation voltages typ. 80 mV 

—V 

vee fe 300 mV 

—Ic = 10 mA; —Ip =0,5 mA —VBEsat typ. 720 mV 

wes = . = —VCEsat typ. 150 mV 

Ic = 50 mA; —Ip = 2,5 mA Voec, aoe 810 mV 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli- 
cations in thick and thin-film circuits. 


QUICK REFERENCE DATA 


D.C. current gain at i 25 OC 


Ic=2mA;VcE=5V hee . 
Collector-base voltage (open emitter) ~~ Vepo max. 50 V 
Collector-emitter voltage (open base) VCcEQ max. 45 V 
Collector current (peak value) lem max. 200 mA 
Total power dissipation up to Tamb = 25 OC Prot max. 350 mW 
Junction temperature Tj max. 175 OC 


Transition frequency at f = 35 MHz 

Ic =10 mA; Veg =5V tT typ. 300 MHz 
Noise figure at Rg = 2 kQ 

ic = 200 vA; Veg =5V; 
= 1 kHz; B = 200 Hz F < 10 dB 


MECHANICAL DATA Marking code 


Fig. 1 SOT-23. BCW71 = K1 
BCW72 = K2 
0,150 3 
\ 0,090 
Vin =0,.2 MA {B 
2 
ies “ali g20) 
max max 
—_ ae BCW71R=K4 
A 4 max BCW72R=K5 
3 
th l A 
max 0 
max. 7Z266908.9A 1 
TOP VIEW 
R-types are available on request. 2 


See also Soldering recommendations. 
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BCW71 


* 


See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


December 1982 


BCW72 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) | 
Collector-base voltage (open emitter) see Fig. 2 VcsBo max. 50 
Collector-emitter voltage (open base) see Fig. 2 - 
Ilc=2mA VCEO max. 45 
Emitter-base voltage (open collector) see Fig. 2 VEBO max. iS 
Collector current (d.c.) Ic max. = 100 
Collector current (peak value) ICM max. 200 | 
Total power dissipation up to Tamb = 25 OC** Prot max. | 350 
Storage temperature | Tstg — —65 to +175 
Junction temperature qj max. 175 
THERMAL CHARACTERISTICS* 
Tj = Px (Reh j-t + Rthts + Rths-a) + Tamb 
Thermal resistance — : os 
From junction to tab Rth j-t = 50 
From tab to soldering points Rthts = 280 
From soldering points to ambient** Rths-a a 90 
CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current , - 
le = 0; Vcp=20V ICBO. < 100 
Ip = 0; Vcog = 20 V; Tj = 100 °C ICBO. < 10 
Base emitter voltage 
Ic=2mA; VcE=5V VBE 550 to 700 
Saturation voltages 
Ic = 10 ane ip =0,5 mA Vekst 2” a 
hs VBEsat typ. 750 
Ic = 50 mA; lp = 2,5 mA VCEsat typ. 210 
VBEsat typ. 850 


K/W 
K/W 
K/W 


nA 
LA 


mV 


mV 
mV 


mV 
mV 
mV 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors, in a microminiature plastic envelope, intended for low level general purpose appli- 


cations in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (peak value) 
Total power dissipation up to Tamp = 25 OC 
Junction temperature 
D.C. current gain at Tj = 25 OC 
Ic=2mA;Vcp=5V 
Transition frequency at f = 35 MHz 
Ic =10mA; Vee =5V 
Noise figure at Rg = 2 kQ 


Ic = 200 vA; Vcfp=5V; 
f= 1 kHz; B = 200 Hz 


max 50 V 
max 45 V 
max. 200 mA 
max. 350 mW 
max. 175 OC 
= 420 

< 800 

typ. 300 MHz 
< 10 dB 


nea en nc te i ne tn A Se Ne ee er a ee RR nes eters rere 


MECHANICAL DATA 
Fig. 1 SOT-23. 


Dimensions in mm 


7266908.9 


—»| |~<— 0,1 
ae max 
Fe. \ 10° 
ry yo 

/ wy 
Se ee ape 0,48_ 4 10,1) | A |B | 
max 
TOP VIEW 


R-types are available on request 


See also So/dering recommendations. 


Marking code 


BCW81 = K3 
3 
Zz 
1 
BCW81R = K31 
- 
1 
2 
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RATINGS ~ 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) see Fig. 2 VcBO max. 50 V 
Collector-emitter voltage (open base) see Fig. 2 a 
Ic =2mA ° VCEO > max. 45 V 

‘Emitter-base voltage (open collector) see Fig. 2 _ VeRO max. 5 V 
Collector current (d.c.) Ic “max. 100 mA 
Collector current (peak value) ICM max. 200 mA 
Total power dissipation up to Tamph = 25 °C** Prot max. 350 mW 
Storage temperature Tstg —65 to + 175 OC 
Junction temperature Tj i max. 175 °C 


THERMAL CHARACTERISTICS* 


TE = Px (Reh j-t + Rth ts + Rth sa) + Tamb 


Thermal resistance 


From junction to tab Rth j-t = 50 K/W 
From tab to soldering points Rite = 280 K/W 
From soldering points to ambient** Rthsa = 90 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 


le =0; Vcp = 20 V ICBO < 100 nA 
le = 0; Vcp = 20 V; Tj = 100 OC ICBO < 10 pA 
Base emitter voltage 
Ic=2mA;VcFE=5V VBE 550 to 700 mV 
Saturation voltages | | 
Ic = 10 mA: i =0,5mA VCEsat Be ace iy 
| VBEsat typ. 750 mV 
Ic = 50 mA; Ip = 2,5 mA VCEsat typ. 210 mV 


VBEsat typ. 850 mV 


* See Thermal characteristics. 


** Mounted ona ceramic substrate of 8 mm x 10 mm x 0,7 mm 
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BCW89 


SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistors, in a microminiature plastic envelope, intended for low level general puroose appli- 
cations in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 80 V 


Collector-emitter voltage (open base) —VCEO max. 60 V 
Collector current (peak value) ——-lcm max. 200 mA 
Total power dissipation up to Tamp = 25 OC | : | Prot max. 350 mW 
Junction temperature : Tj max. 175 °C 
D.C. current gain at Tj = 25 oC < 120 
—Ic=2mA;—Vcfpz5V hee < 960 


Transition frequency at f = 35 MHz 
—lc = 10mA;—-VcF=5V lee typ. 150 MHz 


Noise figure at Rg = 2 kQ 
—Ic = 200 uA; -Vce=5V; 


f = 1 kHz; B = 200 Hz F < 10 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BCW89 = H3 

3 
0,150 | 
0,090 2 


=10,2 MA] B 


ss) e201 
0" max 
ae \ 49° BCW89R = H31 
\ fe 

3 
et Ny 1 
max 
max 7Z266908.9A 


TOP VIEW | rid 2 
| R-types are available on request. 


See also So/dering recommendations. 
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BCW89 


RATINGS | | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) see Fig. 2 —VCBOQ -——‘max. 80 V 
Collector-emitter voltage (Vge =0) see Fig. 2 oe —VcES max. 60 V 
Collector-emitter voltage (open base) see Fig. 2 | 
—Iq=2mA_ fa \eViCEn max. 60 V 

_ Emitter-base voltage (open aéllector) see Fig. 2 -—  =VERQ. max. 5 V 
Collector current (d.c.) | | 3 —Ic max. 100 mA 
Collector current (peak value). | | —lem max. 200 mA 
Total power dissipation up to Tamp = 25 °C** Prot ~ max. 350 mW 
Storage temperature | Tg —65 to +175 °C 
Junction temperature | Tj max. 175 9C 


THERMAL CHARACTERISTICS* 
i Px (Reh j-t+ Rtht-s + Rths-a) + Tamb 


Thermal resistance 


From junction to tab | f= 2 | Rthj-t- = 50 K/W 
From tab to soldering points | Rthts = 280 K/W 
From soldering points to ambient* * oe | Rthsa ss = 90 K/W 


CHARACTERISTICS 
T; = 25 °C unless otherwise specified - 


Collector cut-off current 3 | 
le =0;-Vep=20V | —=!cpo A 100 nA 


le = 0;—-Vcp = 20 V; Tj = 100 OC —IcBo <i 10 vA 
Base-emitter voltage © —— 

—Ig = 2.mA;-Vce = 5 V; Tj = 25 OC —VpE 600 to 750 mV 

Saturation voltages: 

= } 7 . 4 typ. 80 mV 

—Ic = 10 mA; —lg =0,5 mA —VCEsat ic 300 mV 

| ~VBEsat _ typ. 720 mV 

| —I¢ = 50 mA; —Ip = 2,5 mA | —VCEsat typ. 150 mV 


—VBEsat typ. 810 mV 


See Thermal characteristics. — 
- ** Mounted on a ceramic substrate of 8 mm x 10 mm x 0, ve mm. 
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Silicon planar epitaxial transistors 


D.C. current gain 


—Ic =10y"A;-VcE=5V hee typ. 90 
> 120 
—lc=2mA;—-VcE=5V hee < 260 
Collector capacitance at f = 1 MHz | 
l—E =l,=0;-Vcep = 10V Co typ. 4,5 pF ae 
Transition frequency at f = 35 MHz 
—Ic = 10mA;—VcE=5V fT typ. 150 MHz 


Noise figure at Rg = 2 kQ2 
—I¢ = 200 wA; -VcE=5V 


= 1 kHz; B = 200 Hz F < 10 dB- 
100 
—VcBo/— so 
sei I 
(Vv) 
Ne 
oe ie 
\ 
Ls 
es 
2 
CAC EEE 
£5 SEAR 
fa taee 
een eee ee 
0 100 200 Tat °C). 300 


Fig. 3 Power derating curve. 
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BCX17 
BCX18 


SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistors, in a SOT-23 plastic envelope, intended for application in thick and thin-film circuits. 
These transistors are intended for general purposes as well as saturated switching and driver applications 
fur industrial service. 

N-P-N complements are BCX 19 and BCX20 respectively. 


QUICK REFERENCE DATA 


BCX17 BCX18 


Collector-emitter voltage (VpfF = 0) —VcES max. 50 30 V 
Collector-emitter voltage (open base) —VCEQ Max. 45 25 V 
Collector current (peak value) —lom somax. 1000 mA 
Total power dissipation up to Tamp = 25 OC Prot max. 425 mW 
Junction temperature Tj max. 175 OC 
D.C. current gain 
—I¢ = 100 mA; —-VcF=1V hee 100 to 600 
Transition frequency 
—Ic = 10 mA; —Vcg = 5 V; f = 35 MHz tT typ. 100 MHz 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BCX17=T1 
BCX18 = T2 
0,150 3 
0,090 
i 2 
L ; 
0,1 
10° de ee 
max be 
= \ 40° 
n f max BCX17R = T4 
\ BCX18R=T5 
3 
as Ne 
oe 30 7Z66908.9A 
max { 
TOP VIEW 
2 


R-types are available on request 


see also So/dering recommendations. 
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BCX17 
BCX18 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

BCX17_ | BCX18 
Collector-emitter voltage (Vg = 0) (see Fig. 2) —VeeEs max. 
Collector-emitter voltage (open base) 


—lc = 10 mA (see Fig. 2) —-VCEO max. 
Emitter-base voltage (open collector) (see Fig. 2) —VERO max. 
Collector current (d.c.) —l¢ max. 
Collector current (peak value) —Icm max. 
Emitter current (peak value) | lem max. 
Base current (d.c.) —Ip max. 
Base current (peak value) —Ipm max. | 
Total power dissipation up to Tamp = 25 OC* Prot max. § 425 mW 
Storage temperature Tstg yen 65 to+ 175 oC 
Junction temperature Tj max, 178 oc 


THERMAL CHARACTERISTICS** 
Tj =P (Rth j-t + Rth t-s + Rth sa) + Tamb 


Thermal resistance of on __ 
From junction to tab Rth j-t a. Peareress* 730 K/W 


From tab to soldering points Rth ts = 260 K/W 
From soldering points to ambient* Rth s-a S & o£ e,4, 00 K/W 
CHARACTERISTICS 


Tj = 25 OC unless otherwise specified 
Collector cut-off current 


le = 0; -Vecp = 20 V —IcBO < 100 nA 
le = 0; —Vcp = 20 V; Tj = 150 OC —IcBo < | 5 uA 
Emitter cut-off current | 
Ic =0;-Vep=5V —lEBO < 10 LA 
Base-emitter voltage 4 
—I¢ = 500 mA; —Vce =1V —VpE < 1,2 V 
. voaturation voltage 
—Ic = 500 mA; —Ip = 50mA —-VcEsat < 620 mV 


* Mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. | 


** See Thermal characteristics. 
4 —Vpe decreases by about 2 mV/°C with increasing temperature. 
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BCX18 
70 
100 MHz 
8 pF 


100 to 600 
typ. 


typ. 


NFE 
FT 
Co 


7283512 


BCX17. 


Reese Ree eee BEBE eS! 
‘ze eee sie 


| ers (°C) 


100 


35 MHz 
5V 


Collector capacitance at f = 1 MHz 


1V 


0 


Fig. 2 Voltage derating curves. — — BCX18 


300 mA; —VcF 
500 mA; —-VcfE=1V 


—I¢ = 100 mA;—Vce=1V 


—lc = 10 mA; —VcEF 
le =!2=0;-—Vep =10V 


—Il¢e 


—Ic 
Transition frequency at f 


”n 
he 
Oo 
~ 
<) 
” 
c 
ise) 
pot 
~ 
co 
x 
3°) 
& 
Q. 
@ 
dew 
3°] 
— 
= 
Q. 
c 
o 
< 
wa 


D.C. current gain 


a 

ake ee aeeeeee 
Laer eee 
ts De 
See RS eRe RARE 
BREEREECSESRSS 
SReze eee eee, 
Laz ee eee eRe, 
ates ae eae eA 
Ree aaa eee are 
eae ease aes 
Rae eee kee eee 


7283511 


4 


alse 


Gi Gs Oe OE A 
aAee RSA ERR 
See eee Ase 
eee see ey eee es 


319 


[a 
jee] 
©) 
Saeed 
@ 
Cc 
= 
= 


eRe eae Se? 2ZEEe 


Fig. 3 Power derating curve. 


7272893.1 


Tm Vpe (WV) 


Fig. 4 ~Vce = 1 V; Tj = 25 OC; typical values. Fig. 5 VcE = 5 V; Tj = 25 °C; typical values. 


7Z62818,1P 


= | 
| so 
1 


Fig. 6 I¢/Ig = 10; Tj = 25 °C; typical values. 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors, in a SOT-23 plastic envelope, intended for application in thick and thin-film circuits. 
These transistors are intended for general purposes as well as saturated switching and driver applications 
for industrial service. 

P-N-P complements are BCX17and BCX18 respectively. 


QUICK REFERENCE DATA 


Collector-emitter voltage (VpfF = 0) VCES max. V 
Collector-emitter voltage (open base) VCEO max. V 
Collector current (peak value) Icm max. 1000 mA 
Total power dissipation up to Tampb = 25 PC Prot max. 425 mW 
Junction temperature Tj max. 175 oC 
D.C. current gain 
Ic = 100 mA; Vcf=1V hee 100 to 600 
Transition frequency 
Ic = 10 mA; Vcg =5 V; f = 35 MHz {7 typ. 200 MHz 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BCX19 = U1 
BCX20 = U2 
0,150 3 
0,090 
‘~y a 
yn SCHOrE ee 
1 
0,1 
10° | |< ’ 
aa max 
ec: \ 49° | 
n ymax BCX19R = U4 
\ BCX20R = U5 
3 
ut als Ve 
: = 7Z66908.9A 1 
TOP VIEW 
2 


R-types are available on request. 


See also So/dering recommendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (Ver = 0) (see Fig. 2) Vees max. 
Collector-emitter voltage (open base) 

Ic = 10 mA (see Fig. 2) VCEQ = max. 
Emitter-base voltage (open collector) (see Fig. 2) VEBO max. 
Collector current (d.c.) Ic max. 
Collector current (peak value) IcmM max. 
Emitter current (peak value) —ley max. 
Base current (d.c.) Ip max. 
Base current (peak value) IBM max. 
Total power dissipation up to Tamb = 25 °C* Prot max. 
Storage temperature T stg 
Junction temperature qj max. 


THERMAL CHARACTERISTICS** 
T) =P (Reh j-tt Rth ts + Rth sa) + Tamb 


Thermal resistance. 


From junction to tab Rth jt = 
From tab to soldering points Rthts = 
From soldering points to ambient* Rihsa = 


CHARACTERISTICS 
Le 25 °C unless otherwise specified 


Collector cut-off current 


le =O; Veg =20V ICBO < 

le = 0; Vog = 20 V; Tj = 150 OC ICBO < 
Emitter cut-off current = 

Ic =0;Vep=5V lIEBO < 
Base emitter voltage 4 

Ic = 500 mA; VcgE =1V VBE < 
Saturation voltage | 

Ic = 500 mA; Ip = 50 mA | VCEsat < 


* 


Mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 
** See Thermal characteristics. 
4 Vee decreases by about 2 mV/9°C with increasing temperature. 


December 1982 


BCX19 


425 
—65 to+ 175 
175 


30 
260 
60 


100 


| BCX20 


K/W 
K/W 
K/W 


mV 


Silicon planar epitaxial transistors 


D.C. current gain 
Ic = 100 MA; Veg =1V hee 
Ic = 300 inA; Vcf = 1 V hee 
Ic = 500 mA; Veg =1V hee 
Transition frequency at f = 35 MHz 
Ic =10 mA; Vee =5V fT 
Collector capacitance at f = 1 MHz 
le = le =0; Veg = 10V Co 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


Medium power p-n-p transistors in a miniature plastic envelope intended for applications in thick and 
thin-film circuits. These transistors are intended for general purposes as well as for use in driver stages 
of audio amplifiers. 


N-P-N complements are BCX54, BCX55 and BCX56 respectively. 


QUICK REFERENCE DATA 


BCX51 | BCX52 | BCX53 


Collector-base voltage (open emitter) V 
Collector-emitter voltage (open base) V 
Collector-emitter voltage (Rae = 1 kQ) V 
Collector current (peak value) —-lcom max. 1,5 A 
Total power dissipation up to Tamb = 25 OC Prot max. 1 W 
Junction temperature Tj max. 150 oC 
D.C. current gain 3 3 
-lc = 150 mA; -Vcg = 2 v hFE 40 to 250 
Transition frequency at f = 35 MHz 
-Ic=10mA;-VcE=5V | fr typ. 50 MHz 
MECHANICAL DATA | Dimensions in mm Mark 
Fig. 1 SOT-89. BCX51 _ 
| BCX51-6 = 
spe BCX51-10 = 
1,4 BCX51-16 = 
ee BCX52 = 
BCX52-6 = 
BCX52-10 = 
BCX52-16 = 
BCX53 = 
BCX53-6 = 
BCX53-10 = 
Y BCX53-16 = 
i 0,8 ; 
min ; 
i ty aitass 
7 4 
“OLk | 0,13 @) | 13 0,13(M) |B), no ~iit | 7269230. 2 
<[g]+| 
<— Bg]—- ' 
BOTTOM VIEW 


See also So/dering recommendations. 


October 1985 


329 


330 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector-emitter voltage (RpF = 1 kQ) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 
Collector current (peak value) 
Base current (d.c.) 

Base current (peak value) 


Total power dissipation up to Tamp = 25 OC 


mounted on a ceramic substrate 
area = 2,5 cm”; thickness = 0,7 mm 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to collector tab 


From junction to ambient in free air 
mounted on a ceramic substrate 
area = 2,5 cm?: thickness = 0,7 mm 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Collector cut-off current 

le =0;-Vcp=30V 

IE = 0; -Vcp = 30 V; Tj = 125 9C 
Emitter cut-off current 

Ic =0;—-Vep=za5V 
Base-emitter voltage 

—lIc = 500 mA; —VcE =2V 
Saturation voltage — 

—lc = 500 mA; —Ip = 50mA 
D.C. current gain 

—Ic =5mA;—Vcp =2V 

—Ic = 150 mA; -VcE=2V 

—Ic = 500 mA; —VcE=2V 


Transition frequency at f = 35 MHz 
—lc = 10mA;—VcE=5V 
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max. 


max. 
max. 


max. 


max. 


max. 


typ. 


1,0 
—65 to + 150 
150 


10 


125 


100 


0,5 


25 
40 to 250 
25 


50 
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CHARACTERISTICS (continued) 
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53-6 
40 


100 


NV 


hFE 


2V 


—lc = 150 mA; —VcE 


D.C. current gain 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


Medium power n-p-n transistors in a miniature plastic envelope intended for applications in thick and 
thin-film circuits. These transistors are intended for general purposes as well as for use in driver stages 
of audio amplifiers. 


P-N-P complements are BCX51, BCX§2 and BCX53 respectively. 


QUICK REFERENCE DATA 


BCX54 | BCX55 | BCX56 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector-emitter voltage (Rag = 1k) 


Collector current (peak value) 


Total power dissipation up to Tamp = 25 PC Prot = max. 1 W 
Junction temperature i max. 150 oC 
D.C. current gain 
Ic = 150 mA; Vcf=2V hFE 40 to 250 
Transition frequency at f = 35 MHz 
Ic = 10mA; VcE=5V i 9 typ. 130 MHz 
MECHANICAL DATA Mark 
Fig. 1 SOT-89. , 
: ’ <r» B | BCX54 = BA 
16 BCX54-6 =BB 
Poa ~ BCX54-10 =BC 
BCX54-16 =BD 
- BCX55 =BE 
= oar BCX55-6 = BF. 
BCX55-10 =BG 
26 BCX55-16 =BM 
24 4,25 BCX56 = BH 
; 3,75 BCX56-6 =BJ 
y | BCX56-10 =BK 
ye 7 BCX56-16 =BL 
0,8 
min 
| 
wel lq 
0,37 | | 2 


~«~— [30/ > 


BOTTOM VIEW 
See also So/dering recommendations. 
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BCX54 
BCX55 
BCX56 


RATINGS ? 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
E BCX54 | BCX55 | BCX56 


Collector-base voltage (open emitter) VCBO 


V 

Collector-emitter voltage (open base) VCEO 60 ; 80 V 
Collector-emitter voltage (Rpg = 1 kQ) VCER 60 100 V 
Emitter-base voltage (open collector) VEBO | 5 | 5 V 
Collector current (d.c.) a Ic | max. | 40: 2 i A 
Collector current (peak value) | IcmM | max. | 1,5 — A 
Base current (d.c.) Ip max. 0,1 A 
Base current (peak value) Iam max. 0,2 | A 
Total power dissipation up to Tamp = 25 PC | 

mounted on a ceramic substrate 

area = 2,5 cm?; thickness = 0,7 mm Prot max. 1,0 Ww 
Storage temperature Tstg —~65to +150 OC 
Junction temperature Tj max. 150 oC 
THERMAL RESISTANCE 
From junction to collector tab | Rthj-tab = 10 K/W 
From junction to ambient in free air 

mounted on a ceramic substrate ns | 

area = 2,5 cm?; thickness = 0,7 mm RR th j-a = 125 K/W 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 


Collector cut-off current : 
le =0; Veg = 30 V ICBO < 100 nA 


le = 0; Vcp = 30 V; Tj = 125 OC ICBO < 10 LA 
Emitter cut-off current - 

Ic=0;Vep=5V  leEBO < 10 LA 
Base-emitter voltage | 

Ic = 500 mA; VcgE =2V VBE < 1 V 
Saturation voltage , 

Ic = 500'mA; Ip = 50 mA | VCEsat =< 0,5 V 
D.C. current gain 

Ic=5mMA; VcE=2V HEE > 25 

Ic = 150 mA; Vcg =2V hFE 40 to 250 

Ic = 500 mA; Vee =2V hFE > 25 
Transition frequency at f = 35 MHz | | 

lc = 10mA; Vce=5V fT typ. 130 MHz 


334 October 1983 


Silicon planar epitaxial transistors 
CHARACTERISTICS (continued) | 
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BCX70 SERIES 


SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N silicon transistors, in a microminiature plastic envelope, interided for low level, low noise, low 
frequency purpose applications in hybrid circuits. : 


QUICK REFERENCE DATA 


Collector-emitter voltage (Vee = 0) VceEsS max. 45 V 
Collector-emitter voltage (open base) VcEQ max. 45 V 
Collector current (d.c.) Ic max. 200 mA 
Total power dissipation Prot max. 150 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 100 MHz 

Vce=5V; le=10mMA fy typ. 250 MHz 
Noise figure at f = 1 kHz 

VcE =5V; Ie = 200 pA; B = 200 Hz F typ. 2 dB 


MECHANICAL DATA 
Fig. 1 SOT-23. 


Marking code 


BCX70G = AG 
BCX70H = AH 
BCX70J =AJ 
BCX70K = AK 


3 


7Z66908.9 


TOP VIEW 


See also So/dering recommendations. 
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BCX70 SERIES 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-emitter voltage (VgE = 0) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Base current 


Total power dissipation up to Tampb = 100 °C ** 


Storage temperature 
Junction temperature 


THERMAL CHARACTERISTICS * 


Tj = Px (Reh j-t + Rth ts + Rth sa) + Tamb 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient* * 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Collector-emitter cut-off current 
Vee = 0; Veg =45V 
VBE = 0; VcgE = 45 V; Tampb = 150 PC 
Emitter-base cut-off current 
Ic=0;Vep=4V 
Saturation voltages 
at lc = 10 mA; Ip = 0,25 mA 


at Ic = 50 mA; Ip = 1,25 mA 


Transition frequency at f = 100 MHz4 
Ic =10mA; VcE=5V 

Collector capacitance at f = 1 MHz 
le =lg=0; Vcp=10V 

Emitter capacitance at f = 1 MHz 
Ic =!l-=0; Veg =0,5V 

Noise figure at Rg = 2 kQl 


Ic = 200 vA; Vcge = 5 V; f = 1 kHz; B = 200 Hz 


* 


See Thermal characteristics. 


-** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


4 Measured under pulse conditions. 
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VCES 
VCEO 
VEBO 
IC 

IB 
Ptot 

T stg 


qj 


max. 45 
max. 45 
max. 5 
max. 200 
max. 50 
max. 150 
—55 to+ 125. 
max. 150 
50 
= 280 
90 
< 20 
< 20 
< 20 
0,05 to 0,35 
0,6 to 0,85 
0,1 to 0,55 
0,7 to 1,05 
> 125 
typ. 250 
typ. 2,5 
typ. 8 
typ. 2 
< 6 


K/W 
K/W 
K/W 


nA 
pA 


MHz 
MHz 


Silicon planar epitaxial transistors 


D.C. current gain 
VCE =5V; Ic =10uA 


VcE=5V;lc=2mA 


VcE=1V; lc =50mA 
Input impedance 
VCE =5V; lc =2 mA; f= 1 kHz 
Reverse voltage transfer ratio 
VcE=5V; lc =2mA;f=1 kHz 
Small-signal current gain 
VcE=5V; Ile =2mA;f=1kHz 
Output admittance 
VcE=5V; Ic =2 mA; f = 1kHz 
Base-emitter voltage 
VcE=5V; Ic =2mA 


VCE =5V; lc =10uUA 
VCE =1V; lc =50mA 


0.55 to 0,75 
0,65 


0,52 
0,78 


May 1987 


339 


BCX70 SERIES 


Switching times 
ICon = 10 MA; IBon = —!Boff = 1 MA 
Voc = 10 V; Ry = 9902 


turn-on time (tg + ty) ton e Ri : 
turn-off time (t, + t¢) a bie at . 


INPUT 


tof 


OUTPUT 


7272064 


Fig. 2 Switching waveforms. 
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BCX71 SERIES 


SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P silicon transistors, in a microminiature plastic envelope, intended for low level, low noise, low 
frequency purpose applications in hybrid circuits. 


QUICK REFERENCE DATA 


Collector-emitter voltage (Vpf = 0) —VcES max. 45 V 
Collector-emitter voltage (open base) —VCEO max. 45 V 
Collector current (d.c.) —le max. 200 mA 
Total power dissipation Prot max. 150 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 100 MHz 
—Vce =5V;-Ilc=10mA fy typ. 180 MHz 
Noise figure at f = 1 kHz 
—Vcgp =5V;—Ic = 200 pA F typ. 2 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. 30 BCX71G = BG 
5 BCX71H = BH 
BCX71iJ = BJ 
0,150 BCX71K =BK 
\ 0,090 
i =p2@/ale 
ZL 
0,1 
10° >| |< ’ 
max ae 
Ps. \ 49° 


\e V 
Se eee RTOUENE! 


7Z66908.9A 


TOP VIEW 


See also So/dering recommendations. 
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BCX71 SERIES 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) | | 
Collector-emitter voltage (Vee = 0) | | —VcCES max. 45 V 
Collector-emitter voltage (open base) | —VcCEO max. 45 V 
Emitter-base voltage (open collector) : —VEBO max. 5 V 
Collector current (d.c.). —Ic max. 200 mA 
Base current | | —Ip max. | 50 mA 
Total power dissipation up to Tampb = 100 °C ** Prot max. 150 mW 
Storage temperature Tstg -55 tot+ 125 °C 
~ Junction temperature Tj max. 150 °C 
THERMAL CHARACTERISTICS * 
Tj = Px (Reh j-t t+ Rth t-s + Rth sal + Tamb 
Thermal resistance | 
From junction to tab | Rth j-t = 50 K/W 
From tab to soldering points Rth t-s = 280 K/W 
From soldering points to ambient** | Rth s-a = 90 K/W 
CHARACTERISTICS 
-Tamb = 25 OC unless otherwise specified 
Collector-emitter cut-off current. 
Vep=0;—-Vep = 45 V —IcES < 20 nA 
Vep = 9; —-Vcg = 49 V; Tamb = 150 OC —IcES < 20 pA 
Emitter-base cut-off current | 
Ic =0;-Vep=4V —lEBO < 20 nA 
Saturation voltages | 
—Ic¢ = 10 mA; —lp = 0,25 mA —VCEsat 0,06 to 0,25 V 
: —V BEsat 0,6 to 0,85 V 
—lc = 50 mA; —Ig = 1,25 mA —VCEsat 0,12 to 0,55 V 
| on -Vpesat (0,68 to 1,05 V 


Transition frequency at f = 100 MHz 


—VcE=5V;-lIc=10mA ~ fT typ. 180 MHz 
Collector capacitance at f = 1 MHz 
—~ -Vcp=10V; Ip =1,=0. Co typ. 45 pF 
Emitter capacitance at f = 1 MHz 
—Vep=0,5V;Ic=1-=0. 7 Ce typ. 11 pF 
Noise figure at Rg =2kQ 
7 | t 2 dB 
Voce =5V;—I¢=200nA;B=200Hz F = ae 


See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
4 Measured under pulse conditions. 


* 
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Silicon planar epitaxial transistors 


BCX71 SERIES 


D.C. current gain 


—Vcp =5V;-Ilc=10 pA hFE — 
: > 
=Vepq5.V; =le=2mA hee typ. 
< 
—Vcp=1V;-—Ie=50mA hee > 
Input impedance 
—Vcg = 5 V;—I¢ = 2 mA; f = 1 kHz hie typ. 
Reverse voltage transfer ratio 
—-Vcp =5V;—Ic =2 mA; f= 1 kHz hre typ. 1,5 2 2; 3 10% 
Small-signal current gain | 
“VEE -oVireleH 2 mAst= ki Age typ. 200 | 260 | 330 | 520 
Output admittance 
—~Vcp =5V;—Ic = 2 mA; f= 1 kHz hoe ‘typ. 18 24 30 50 uS = 
Base-emitter voltage 
0,6 to 0,75 V 
—VcE=5V;-—Ic=2mA VBE ‘Vo 0,65 ey 
—Vcp=5V;-Ie=10uA Vee typ. 0,55 V 
—Vce=1V;—-Ilc=50mA VBE typ. 0,72 V 
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BCX71 SERIES 


Switching times _ 2 ls he 

—!Con = 10 MA; —lBon= lBoff=1-MA | 
To Megs 10V; RL = 9909 
turn-on time (tg + ty) } 460 ns” 


turn-off time (t+ t,) a 800 ns 


INPUT 


OUTPUT 


7a 
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BF510 to 513 


N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS 


Asymmetrical N-channel planar epitaxial junction field-effect transistors in the miniature plastic 
envelope intended for applications up. to the v.h.f. range in hybrid thick and thin-film circuits. Special 
features are the low feedback capacitance and the low noise figure. These features make the product 


-. very suitable for applications such as the r.f. stages in f.m. portables (BF510), car radios (BF511) and 


ee mains radios (BF512) ¢ or the mixer i te (BESTS). 


- -— auick REFERENCE DATA oe 


a Drain current (d. €. oF 


| ‘ Total power dissipat 


© Drain-se source voltage ‘ wi oo BE eee | : -Vps_ max. eet 8 i 


Pi oe - eine “max. ’ | | a 30 mA 
up to Tamb ~ 65 oe . 


Bian current 
— Vps° =10V; Ves = 0 


os Sar tak admittance teorntibe: Suite) 
Vps= 10; Vag=0; f= 1 kHz 


Feedback capacitance — 
Vps=10V;Vgs=0- 


| Vps=10V;Ip=5.mA 


Noise figure at optimum source admittance 
Gs = 1mS; BS = 3 mS; f= oo MHz 


Vps = 10 V; Veg = 0 
Vps=10V;Ip=5mA 


MECHANICAL DATA 
SOT-23. 


See also Soldering recommendations. 
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BF510 to 513. 


346 


MECHANICAL DATA 


Fig. 1 SOT-23 

1,4 2,5 

1,2 max 

3 | | 
am |) peceenere 
0402 .->! l-fS]OK@TATE) ese 
TOP VIEW 

RATINGS | | | 
Limiting values in accordance with the Absolute Maximurh System (IEC 134). 
Drain-source voltage see Fig. 4 | | Vps 
Drain-gate voltage (open source) see Fig. 4 7 VpGO 
Drain current (d.c. or average) Ip 
Gate current | | : +1¢ 
Total power dissipation up to Tamb = 60 °C** ae, Prot 
Storage temperature range | | . | T stg 
Junction temperature | | T; 


j 
THERMAL CHARACTERISTICS* 
Tj = Px (Rth j-tt+ Rthts+ Rth sa) + Tamb 


Thermal resistance 


From junction to tab | Rth j-t 
From tab to soldering points — Rthts 
From soldering points to ambient* * | - Rth s-a 


See Thermal characteristics. 
i pean on aceramic substrate of 8 mm x 10 mm x 0, 7mm. 
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Dimensions in mm 


Marking code 


BF510 . S6 
BF511=S$7 

_ BF512=S8 
BF513 =S9 
max. 20 
max. 20 
max. 30 
max. 10 
max. 250 
—65 to + 175 
max. 175 
60 

= 280 
90 


K/W 
K/W 
K/W 


N-channel silicon field-effect transistors | BF510 to 518 


STATIC CHARACTERISTICS 
Tamb 20 26 


Gate cut-off current 


—V6s= 90,2 V; Vps=0 —IGss < 10 10 nA 
Gate-drain breakdown voltage 
Is = 0;—Ip = 10uA —V(BR)GDO > 20 20 20 V 
| 
Drain current 
2 _ > OF) 25 6 10 mA 
Vps = 10V; Veg = 0 IDSs < 3.0 | 7,0 | 12 18 mA 
Gate-source cut-off voltage | 
‘Ip = 10 HA; Vps = 10 V —V(p)gs typ. 0,8 | 15 | 2,2 3.V 


DYNAMIC CHARACTERISTICS | 
Measuring conditions (common source): Vps = 10 V; Vgs * 9; Tamb = 25 OC for BF510 and BF511 
Vps = 10 V; Ip = 5 MA; Tamb = 25 OC for BF512 and BF513 


y-parameters (common source) _BF510 | 511 


Input capacitance at f = 1 MHz Cis << 5 5 pF 
Input conductance at f = 100 MHz Dis typ. 100 50 us 
Feedback capacitance atf=1MHz = Crs on a a ce 
Transfer admittance at f = 1 kHz lYts > 2,5 3,5 mS 
Ves = O instead of lp =5mA lYFs| > se 7,0 mS 
Transfer admittance at f = 100 MHz lYfs| typ. 3,5 5,0 mS 
Output capacitance at f = 1 MHz Cac < 3 3 pF 
Output conductance at f = 1 MHz Jos <4 60 120 us 
Output conductance at f = 100 MHz Jos typ. 35 90 us 
Noise figure at optimum source admittance 
Gs = 1mS;—Bs = 3 mS; 
1,5 dB 


f = 100 MHz F typ. 1,5 
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SILICON PLANAR TRANSISTOR 


BF536 


P-N-P transistor in a microminiature plastic envelope. Primarily intended for use as mixer in v.h.f. 


tuners. Also suitable as r.f. amplifier and oscillator in f.m. tuners. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 
Collector-emitter voltage (open base) —VCEQ max. 
Collector current (d.c.) —Ie max. 
Total power dissipation up to Tamp = 60 °C Prot max. 
Junction temperature Tj max. 
D.C. current gain 

le = 1mA;—-Vcp=10V hee > 
Transition frequency at f = 100 MHz 

le=1mA;—-Vcp=10V | fT typ. 
Noise figure at f = 200 MHz : | 

le = 1mMA; —Vcp = 10 V | F typ. 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. 


0,1 
10° —>| i<—— ’ 
max max 
i aa \ 10° 


' 7266908.9 


TOP VIEW 


See also So/dering recommendations. — 


30 V 
30 V 
25 mA 
200 mW 
150 °C 


25 
350 MHz 


5 dB 


Marking code 
BF536 = G3 


3 


July 1987 


351 


BF536 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) —VcBO max. 30 V 
Collector-emitter voltage (open base) —-VcEQ max. 30 V 
Emitter-base voltage (open collector) —VEBQ max. 4V 
Collector current (d.c.) —Ic max. 25 mA 
Total power dissipation up to Tamp = 60 °C ** Prot max. 200 mW 
Storage temperature T stg --65 to + 150 °C 
Junction temperature Tj max. 150 °C 


THERMAL CHARACTERISTICS* 
| Tj =P (Rth j-t + Rthtes + Rth s-a) + Tamb 


Thermal resistance 


From junction to tab Rthj-t = 60 K/W 
From tab to soldering points Rthts = 280 K/W 
From soldering points to ambient” * Rthsa = 90 K/W 


CHARACTERISTICS 
Tamb = 25 OC; unless otherwise specified 
Collector cut-off current 


le =0;—Vecp=20V —Icpo < 50 nA 
D.C. current gain | 

le =1mA;—Vep= 10 V hee > 25 
Transition frequency at f = 100 MHz 

le = 1 mA; —-Vecp = 10 V Las § _ typ. 350 MHz 
Noise figure at f = 200 MHz 

le = 1 mA; —Vecp = 10 V; Rg = 50 22 F typ. 5 dB 
Transducer gain (common base) at f = 200 MHz 

le =3 mA; —Vcp = 10 V; Rg = 60 Q; Ry = 920 Q Gtr typ. 17,5 dB 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar transistor BF536 
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BF550 


SILICON PLANAR EPITAXIAL TRANSISTOR 


P-N-P transistor, in a microminiature plastic envelope, intended for applications in thick and thin-film 
circuits. This transistor is primarily intended for use in i.f. detection applications. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) -VCBO max. 40 V 


Collector-emitter voltage (open base) -VCEO max. 40 V 
Collector current (d.c.) -Ic max. 25 mA 
Total power dissipation up to Tamp = 60 OC Prot max. 200 mW 
Junction temperature qj max. 150 °C 
D.C. current gain at Tj = 25 oC | 
-lc=1mA;-VceE = 10 V hFE > 50 
Transition frequency at f = 100 MHz 
-lc= 1mA;-VcE= 10 V fT typ. 325 MHz 
Noise figure at Rg = 300 2 
— -lce=1mA;-Vcg = 10 V; f = 100 kHz F typ. 2 dB 
MECHANICAL DATA Dimensions in mm Marking code | 
Fig. 1 SOT-23 | 3.0 BF550 = G2 
2,8 | 


3 


+— [i9]— 


' 


BF550R = G5 


7Z66908.9 


TOP VIEW - 


See also So/dering Recommendations. 
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BF550 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 


Total power dissipation up to Tamp = 60 OC ** 


Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS* 
Tj = Px (Rth j-t + Rthts + Rths-a) + Tamb 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient* * 


CHARACTERISTICS | 
Tamb = 25 OC unless otherwise specified 
Collector cut-off current 
l— = 0; -Vcep = 30V 
Emitter cut-off current 
lc =0;-Vep=3V 
Base-emitter voltage 
-lc = 1mA;-Vce = 10 V 
D.C. current gain 
-lc = 1mA;-Vcg = 10 V 
Transition frequency at f = 100 MHz 
-lc=1mA;-Vcge = 10 V 
Feedback Capacitance at f = 1 MHz 
-lc=1mA;-VcE=10V 
Noise figure at Rs = 300 2 
-lc = 1 mA; -Vcg = 10 V; f = 100 kHz 


* See Thermal characteristics. 


-VCBO 
-VCEO 
-VEBO 
| C 
Prot 
T stg 


qj 


Rth j-t 
Rth ts 
Rth s-a 


-ICBO 


-lEBO 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max. 


max. 


typ. 


typ. 


200 
—55 to +150 
150 


60 
280 
90 


K/W 
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BF569 


SILICON PLANAR EPITAXIAL TRANSISTOR 


P-N-P transistor in a microminiature plastic envelope, intended for applications in thick and thin-film 
circuits such as self-oscillating mixer in u.h.f. tuners in conjunction with bipolar transistors or with 


MOS fets. 
QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) © 
Collector current (d.c ) 

Total power dissipation up to Tamp = 60 9C 
Junction temperature 


Transition frequency at f = 100 MHz 
Ie =3 mA; —Vcop = 10 V 


—VcBO max. 40 V 


—VCEO max. 35 V 


max. 30 mA 


Prot max. 200 mW 
Tj max. 150 °C 
fr typ. 900 MHz 


er et at tl te rena seent=eranteaestes 


MECHANICAL DATA 
Fig. 1 SOT-23 


TOP VIEW 


See also So/dering recommendations. — 


7266908.9 


Dimensions in mm 


Marking code 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 


Total power dissipation up to Tamb = 60 °C ** 


Storage temperature 
Junction temperature 


THERMAL CHARACTERISTICS* 
T)= Px (Reh j-++Rth t-s + Rth sa) + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient* * 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified. 
Collector cut-off current 
le = 0; -Vcp = 20 V 
D.C. current gain 
le = 3 mA; —Vcp = 10 V 
Transition frequency at f = 100 MHz 
le =3mA;—Vecp = 10 V 
Feedback capacitance at f = 1 MHz 
le = 1mA;—Vcp = 10 V 
Noise figure at f = 800 MHz 


le = 3 mA; —Vcp = 10 V; Rg = 60 22; Ry = 500 Q 


Power gain at f = 800 MHz 


le = 3 mA; —Vcg = 10 V; Rg = 60 Q; Rr = 500 2 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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—VcBOo 
—VCEO 
—VEBO 
| Cc 
Prot 
T stg 


qj 


max. 40 
max. 35 
max. 3 
max. 30 
max. 200 
—65 to + 150 
max. 150 
60 

280 

90 

< 100 
> 25 
typ. 50 
typ. 900 
typ. 0,33 
typ. 4,5 
typ. 14,5 


K/W 
K/W 
K/W 


nA 


MHz 


pF 


dB 


dB 


Silicon planar epitaxial transistor 
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BF570 


SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a plastic SOT-23 variant envelope, intended for use in large-signal handling i.f. pre- 
amplifiers of TV receivers in combination with surface acoustic wave filters. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 40 V 
Collector-emitter voltage (open base) VCEO max. 15 V 
Collector current (d.c.) Ic max. 100 mA 
Total power dissipation up to Tamb = 25 PC Prot max. 300 mW 
Junction temperature Tj max. 150 °C 
D.C. current gain a | - . 

Ic = 10 mA; VCE =1V oe — AFE ts. Gee 40 
Transition frequency at f = 100 MHz | | 

Ic = 40 mA; VcE = 10 V fT > 490 MHz 
Voltage gain at f = 36 MHz (see Fig. 4) 

Ic = 20 mA; VCE ~ 10,4 V Gy typ. 24 dB 
Interference voltage for K = 1% (see Fig. 3) Viint)rms typ. 120 mV 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. 

ee) eer 
28 Marking code 
B26 
0,150 
0,090 3 
Sc ? 
Ym a 
ee ee . 1 

° —>| |< 0,1 

ae max 14 2,5 
. 1,2 max 
a \ 10° | 
AN rr 
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TOP VIEW 


See also So/dering recommendations. 
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-BFS570 


RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) VCBO 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) | VEBO 
Collector current (d.c.) Ic 
Total power dissipation up to Tamb = 25 OC Prot 
Storage temperature T stg 
Junction temperature Tj 


THERMAL RESISTANCE 
From junction to tab Rth j-t 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0; Veg =20V | | ~ Iepo 

le = 0; Vcg = 20 V; Tj = 125 °C ICBO 
Emitter cut-off current 

lc =O; VERB =z2V a lIEBO 
D.C. current gain 

Ic = 10 mA; VcE=1V ‘AEE 
Transition frequency at f = 100 MHz 

Ic = 10 mA; VcE = 10 V | fT 

Ic = 40 mA; Vcfe =10V fT 
Collector capacitance at f is 1 MHz 

lE =le=0; Vcp=10V Co 
Emitter capacitance at f = 1 MHz 

lc =le=0; VER =z1V Ce 
Feedback capacitance at f = 1 MHz 

lc =0; VcE=10V | | Cre 
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max. 40 
max. 15 
max. 45 
max. 100 
max. 300 

—55 to +150 
max. 150 
= 430 
< 400 
< 30 
< 100 
> 40 
= 500 
> 490 
typ. 2,2 
< 3,5 
< 45 
typ. 1,6 
< 2,2 
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Fig. 3 Large-signal handling i.f. preamplifier for surface acousti 


500 
APPLICATION INFORMATION 


Performance 


Supply voltage Vcc = 12 V 
Collector current | | Ic = 20 mA 
Measuring frequency fj = 36 MHz. 
Input impedance | Zj typ. 5092//1 pF 
Output impedance | on Zo. ©. < = 100'2 
Voltage gain Vo ie ala , 

Gy (in dB) = 20 log ve Gy io typ. 24 dB 

l 

Interference voltage for K = 1%* Viint)rms  tyP. 120 mV 


* Input terminal dolce at 50 $2 internal resistance of signal generator, interference frequency 40 MHz, 
~ 80% modulated with 1 kHz. | 
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SILICON PLANAR TRANSISTOR 


P-N-P transistor in a microminiature envelope primarily intended for u.h.f. applications in thick and 
thin-film circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 20 V 
Collector-emitter voltage (open base) —VCEQ max. 20 V 
Collector current —I¢ max. 25 mA 
Total power dissipation up to Tampb = 85 °C Prot max. 150 mW 
Junction temperature Tj max. 150 °C 


Transition frequency at f = 100 MHz 

le = 10 mA; —Vcp= 10 V fy typ. 1350 MHz 
Transducer gain (common base) 

le = 10 mA; —Vcp = 10 V; f = 800 MHz 

Rg = 60 82; Ry. = 500 2; Tamb = 25 OC Gtr typ. 16 dB 
Noise figure (common base) 

le = 10 mA; —Vcp = 10 V; f = 800 MHz 


Rs = 60 2; R, = 500 Q F typ. 45 dB 
MECHANICAL DATA | Dimensions in mm Marking code 
Fig. 1 SOT-23. 3.0 BF579 = G7 

2,8 : 


si Bil | o]o.1@ [ale 
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TOP VIEW 


See also So/dering recommendations. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) see Fig. 2 —VcBO max. 20 V 
Collector-emitter voltage (open base) see Fig. 2 —-VCEQ max. 20 V 
Emitter-base voltage (open collector) see Fig. 2 —VEBO max. 3 V 
Collector current —I¢c max. 25 mA 
Base current (d.c.) —lp max. 10 mA 
Total power dissipation up to Tamp = 85 °C** Prot max. 150 mW 
Storage temperature Tstg —65 to + 150 9C 
Junction temperature Tj max. 150 °C 


THERMAL CHARACTERISTICS* 
Tj) = Px (Rthj-tt Rthts + Rths-a) + Tamb 


Thermal resistance 


From junction to tab Rthj-t = 60 K/W 
From tab to soldering points Rihts = 280 K/W 
From soldering points to ambient** Rthsa = 90 K/W 


CHARACTERISTICS 


Tamb = 25 9C 
Collector cut-off current 

le =0;-Vcep=15V —-lcBo < 100 nA 
Emitter cut-off current : | 

Ic =0;-Vep=1V —leEBo < 100 nA 
D.C. current gain 

Ic = 10 mA; —Vcg = 10 V hFe Ze 20 
Transition frequency at f = 100 MHz | 

le = 10 MA; —Vcp = 10 V fT typ. 1350 MHz 
Feedback capacitance at f = 500 kHz 

le =7 mA; —Vcp = 10 V Cre typ. 0,46 pF 

le =0;-Vcep =10V . Crh typ. 160 fF 


Transducer gain (common base) 

le = 10 mA; —Vcp = 10 V; f = 800 MHz 

Rs = 60 2; Ry = 500 2 Gtr typ. 16 dB 
Noise figure (common base) 

le = 10 mA; —Vcp = 10 V; f = 800 MHz 

Rg = 60 Q; Ry = 500 2 F typ. 45 dB 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Fig. 2 Voltage derating curves. 
Fig. 3 Power derating curve. 
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SILICON EPITAXIAL TRANSISTORS 


@ For video output stages 


N-P-N transistors in a microminiature plastic envelope intended for class-B video output stages in colour 
television receivers. 


P-N-P complements are BF621 and BF623 respectively. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 
Collector-emitter voltage (open base) VCEO max. 
Collector-emitter voltage (Rggf = 2,7 kQ) VCER max. 
Collector current (peak value) ICM max. 
Total power dissipation up to Tamp = 25 °C Prot max. 1 W 
Junction temperature Tj max. 150 oC 
D.C. current gain | 

lc = 25 mA; VcgE = 20 V hFE > 50 
Transition frequency at f = 35 MHz | 

lc = 10 mA; VcE = 10 V fy > 60 MHz 
Feedback capacitance at f = 1 MHz 

lc =0; VcE =30V Cre < 1,6 pF 
MECHANICAL DATA Dimensions in mm Mark 


Fig. 1 SOT-89. : 4,6 BF620 = DC 
4,4 Bo BF622 =DA 
1,8 
oe : 


| | +|!4.953 
| iq 048 ; 0,40 
0,37 = ? 
<5) 
30) 
See also So/dering recommendations. BOTTOM VIEW 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) - 
Collector-emitter voltage (Rpg = 2,7 kQ) 


Emitter-base voltage (open collector) 
Collector current (d.c.) 
Collector current (peak value) 


Total power dissipation up to Tampb = 25 °C 
mounted on a ceramic substrate 
area = 2,5 cm?; thickness = 0,7 mm 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE* 
From junction to collector tab 


From junction to ambient in free air 
mounted on a ceramic substrate 
area = 2,5 cm? ; thickness = 0,7 mm 


CHARACTERISTICS 
Le 25 °C unless otherwise specified 
Collector cut-off current 

le = 0; Veg = 200 V 
Collector-emitter voltage 

Ree = 2,7 kQ; Veg = 250 V 

RBE = 2,7 kQ; VcE = 200 V; T; = 150 °C 
Saturation voltage 

Ic = 30 mA; lp =5mA 
D.C. current gain 

Ic = 25 mA; VcgE = 20 V 
Transition frequency at f = 35 MHz 

Ic = 10 MA; Veg = 10 V 


Feedback capacitance at f = 1 MHz 
lc =0; VcE = 30V 


| * See Thermal characteristics. 
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VCER 


VEBO 


max. 
max. 


max. 


max. 
max. 


max. 


max. 


max. 


1 W 
—65 to + 150 OC 
150 OC 
25 K/W 
125  K/W 
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Fig.4 Vcr 


20 V; Tj = 25 °C. 
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7Z77674 


Fig. 7 Ie =O0:;f=1MHz;T;=259C, 
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Fig.6 Vcop = 200 V; typical values. 


oC) 


7 


SILICON EPITAXIAL TRANSISTORS 


@ For video output stages 


P-N-P transistors in a microminiature plastic envelope intended for application in class-B video output 
stages in colour television receivers. 


N-P-N complements are BF620 and BF622 respectively. 


QUICK REFERENCE DATA 


- Collector-base voltage (open emitter) | ~—VCBO max. : 250 V 
Collector-emitter voltage (open base) —VCEQ max. 250 V 
Collector-emitter voltage (RgE = 2,7 k&) —VCER max. V 
Collector current (peak value) —Icm max. mA 
Total power dissipation up to Tamb = 29 OC Prot max. 1 Ww 
Junction temperature Tj max. 150 ~0C 
D.C. current gain 

—lc = 25 mA; —VcE =20V hFE > 50 
Transition frequency at f = 35 MHz 
—lc = 10mA; —Vcg = 10V fT > 60 MHz 
Feedback capacitance at f = 1 MHz 
lc = 0; -VcE =30V Cre < 1,6 pF 
MECHANICAL DATA Dimensions in mm Mark 
Fig. 1 SOT-89. one see ha | BF621 = DF 
: BF623 = DB 
3 
‘= 2 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) —VcBO max. 
Collector-emitter voltage (open base) —VCEO max. 
Collector-emitter voltage (Rpg = 2,7 k&2) —VCER max. 
Emitter-base voltage (open collector) —VERO max. 
Collector current (d.c.) —Ic max. 
Collector current (peak value) —lcM max. 


Total power dissipation up to Tampb = 25 PC 
mounted on a ceramic substrate 


area = 2,5 cm”; thickness = 0,7 mm Prot max. — 1 Ww 
Storage temperature T stg | —65 to + 150 oC 
Junction temperature Tj max. 150 oC 


THERMAL RESISTANCE ™* 
From junction to collector tab | Rth j-tab = 25 K/W 


From junction to ambient in free air mounted 
on a ceramic substrate area = 2,5cm?; 
thickness = 0,7 mm Rth j-a = 125 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 


le = 0; —-Vcp = 200 V : —IcBo < nA 
Collector-emitter voltage 

RBeE = 2,7 k&2; —VcgE = 250 V —-ICER x nA 

Ree = 2,7 kQ; —Vcg = 200 V; eee —IcER < 10 vA 


Saturation voltage : 
on 30 mA; —Ip =5 mA 


—VCEsat + 0,8 V 
D.C. current gain 
—Ic = 25 mA; —VcE = 20 Vv Nee a 50 
Transition frequency at f = 35 MHz 
—lc = 10mA; —VcE = 10V _ fy = 60 MHz 
Feedback capacitance at f = 1 MHz 
lc =0; -—Vcg = 30V Cre < 1,6 pF 


* See Thermal characteristics. 
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SILICON PLANAR TRANSISTOR 


P-N-P transistor, in a microminiature plastic envelope; intended for use as oscillator in v.h.f. tuners 
with extended frequency range and/or in conjunction with MOS-FETs in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBo max. 40 V 
Collector-emitter voltage (open base) —VCEO max. 30 V 
Collector current (peak value) —lcem max. 25 mA 
Total power dissipation up to Tamp = 60 °C Prot max. 200 mW. 
Junction temperature — Tj max. 150 °C 
Transition frequency at f = 100 MHz | 
le =5 mA; —Vcp=10V fy typ. 650 MHz. 
MECHANICAL DATA Dimensions in mm 7 | _ Marking code 
Fig. 1 SOT-23. 
BF660 = G8 
| 3 
0,150 
0,090 5 


>| |< 0,1 
Oe max 
aan \ 10° 
" \ i lias 
tl NS 
x as 
max 7266908.9 


TOP VIEW 


See also So/dering recommendations. 
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BF660 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) —VcRO max. 40 V 

Collector-emitter voltage (open base) —VCEO max. 30 V 

Emitter-base voltage (open collector) —VEBO max. 4V 

Collector current (peak value) —lcm max. 25 mA 

Base current (d.c.) —lp max. 10 mA | 
Total power dissipation up to Tara, = 60 OC ** Prot max. 200 mW 

Storage temperature T stg —65 to+ 150 OC 

Junction temperature qj max. 150 °C 


THERMAL CHARACTERISTICS* 
Tj =P x (Rth jt + Rthts + Rths-a) + Tamb 


Thermal resistance 


From junction to tab a Rth j-t = 60 K/W 
From tab to soldering points Rthts = 280 K/W 
From soldering points to ambient** | Rths-a = 90 K/W 


CHARACTERISTICS 


Tamb = 25 OC 
Collector cut-off current 

le =0;-Vcp = 20V —IcBo < 50 nA 
D.C. current gain 

l—E =3 mA; —VcE = 10 V hee > 30 
Transition frequency at f = 100 MHz 

le =5 mA; —Vcp = 10 V fT typ. 650 MHz 
Feedback capacitance at f = 1 MHz 

le = 1 mA; —Vcp = 10 V Cre typ. 0,65 pF 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar transistor 
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SILICON PLANAR TRANSISTOR 


P-N-P transistor in a microminiature plastic envelope, primarily intended for application as gain con- | 
trolled amplifier e.g. in v.h.f. and u.h.f. television tuners in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) MRO. max. 30 Vo 
Collector-emitter voltage (open base) ye MEQ. max. = 30 V ; 
Collector current (d.c.) an ar ee —l¢.- max. - 20 mA 
Total power dissipation up to Tamp = 60 °C Prot max. 200 mW. 
Junction temperature 4 Ty. max. 150 °C 


Transition frequency at f = 100 MHz | | ee 4 

le =3 mA; —Vcp = 10 V oo | fr typ. 900 MHz 
Transducer gain (common base) 7 

le = 3 mA; —Vcp = 10 V; f = 800 MHz | | : 

Rs = 60 2; Ry = 5002 — Ger typ. 13 dB 
Noise figure (common base) | : 

Ie = 3 mA; —Vcp = 10 V; f = 800 MHz 


‘Rg = 60 2; Ry = 500 2 7 F typ. 4 dB 
MECHANICAL DATA Dimensions in mm “Marking code 
Fig. 1 SOT-23. 30 BF767 = G9 

2. 
' 


3 3 
0,48 9 = | 10.1] A] B 
, | | : 7266908.9 
TOP VIEW 


See also So/dering recommendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) | —VcBo 
Collector-emitter voltage (open base) —VCEO 
Emitter-base voltage (open collector) —VERO 
Collector current (d.c.) —Ie 
Total power dissipation up to Tampb = 60 OC ** Prot 
Storage temperature T stg 
Junction temperature qj 


THERMAL CHARACTERISTICS* 
T) =P x (Rehj-t + Rthtst+ Rthsa) + Tamb 


Thermal resistance 


From junction to tab Rth j-t 
From tab to soldering points Rth t-s 
From soldering points to ambient** Rth s-a 


CHARACTERISTICS | 
Tamb = 25 °C; unless otherwise specified 
Collector cut-off current 


le =0;-—Vecp=15V —lcBo 
D.C. current gain. 

—lE =3 mA; —Vcp = 10 V hFE 

—l—E=7mA;—Vcp=4V hFe 
Transition frequency at f = 100 MHz 

le =3 mA; —Vecp = 10 V fT 

le =7mA;—Vcp=5V fy 
Feedback capacitance at f = 500 kHz 

le = 1mA;—Vop = 10 V Cre 

le =0;-Vcp = 10V Cr 


Transducer gain (common base) 

le =3 mA; —Vcp = 10 V; f = 800 MHz 

Rs = 60 22; Ry = 500 Q Gtr 
Noise figure (common base) 

le = 3 mA; —Vcp = 10 V; f = 800 MHz 

Rs = 60 22; Ry = 500 Q F 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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BF820 
BF822 


SILICON EPITAXIAL TRANSISTORS 


N-P-N transistors in a microminiature plastic envelope intended for application in thick and thin-film 
circuits. Primarily intended for use in telephony and professional communication equipment. P-N-P 
components are BF821, BF823 respectively. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcBo 
_ Collector-emitter voltage (open base) VCEO 
Collector-emitter voltage (Rpg = 2,7 kQ) VCER 
Collector current (peak value) ICM 
Total power dissipation up to Tamb = 35 OC Prot 
Junction temperature qj 
D.C. current gain 
Ic = 25 mA; Vee = 20 V hFE > 50 
Feedback capacitance at f = 1 MHz 
lc = 0; VceE = 30 V Cre < 1,6 pF 
Transition frequency at f = 35 MHz 
lc = 10 mA; VcgE = 10 V fT > 60 MHz 
MECHANICAL DATA Dimensions in mm Mark 
Fig. 1 SOT-23. ie 3 Se Ole ae BF820=1V 
BF822 = 1 X 
3 
=[02@[ale 
2 


7Z66908.9A 


TOP VIEW 


See also So/dering recommendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BF820 

Collector-base voltage (open emitter) | VCBO  _—max. 300 250 V 
Collector-emitter voltage (open base) VCEQO max. - | 250 Vv 
Collector-emitter voltage (Rpg = 2,7 kQ2) VCER max. 300 — Vv 
Emitter-base voltage (open collector) VEBO max. — 5 Mv 
Collector current (d.c.) Ic max. 50 mA 
Collector current (peak value) lcm max. 100... mA 
Total power dissipation* | 

up to Tamb = 35 PC Prot max. 310 mW 
Storage temperature | T stg —65 to +150 °C 
Junction temperature Tj max. — 150 oC 


THERMAL CHARACTERISTICS ** 


Tj = P(Reh j-t + Rth ts + Rth sa) + Tamb 
Thermal resistance 


from junction to tab Rth ia S | 50 K/W 
from tab to soldering points Rthts = 260 K/W 
from soldering points to ambient* Rthsa = 60 K/W 


Fig. 2 Power derating curve. 


* Mounted on a ceramic substrate: area = 2,5 cm’; thickness = 0,7 mm. 
** See Thermal characteristics. 
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Silicon epitaxial transistors 


CHARACTERISTICS 
ies 25 OC unless otherwise specified 
Collector cut-off current 

le = 0; Vep = 200 V 
Collector-emitter voltage 

RpeE = 2,7 k82; Veg = 250 V 

Ree = 2,7 kQ; Veg = 200 V; Tj = 150 OC 
Saturation voltage 

Ic = 30 mA; |lp=5mA 
D.C. current gain 

Ic = 25 mA; Vce = 20 V 
Transition frequency at f = 35 MHz 

Ic = 10mA; VcgE = 10 V 
Feedback capacitance at f = 1 MHz 

lc = 0; VceE = 30 V 


ICBO 


ICER 
ICER 


VCE sat 


0,6 V 

50 

60 MHz 
1,6 pF 
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200 V; typical values. 
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SILICON EPITAXIAL TRANSISTORS 


P-N-P transistors in a microminiature plastic envelope intended for application in thick and thin-film | 
circuits. Primarily intended for use in telephony and professional communication equipment. N-P-N 
complements are BF820, BF822 respectively. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBo max. 
- Collector-emitter voltage (open base) —VCEQ max. 

Collector-emitter voltage (Rpg = 2,7 kQ) —VCER max. 

Collector current (peak value) —IcM somax. 

Total power dissipation up to Tamb = 35 PC Prot max. 

Junction temperature Tj max. 

D.C. current gain 
—I¢ = 25 mA; —Vcge = 20 V hFE > 50 

Feedback capacitance at f = 1 MHz 
Ic =0;--VceE=30V | Cre < 1,6 pF 

Transition frequency at f = 35 MHz | | 
—lc = 10mA;—-Vcg = 10 V | fr Ps | 60 MHz 

MECHANICAL DATA Dimensions in mm Mark 

Fig.1 SOT-23. #30 | BF821 = 1W 


BF823 = 1Y 


7266908.9A 


TOP VIEW 


See also So/dering recommendations. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
| BF821 |BF823 


Collector-base voltage (open emitter) —VCBO max. 
Collector-emitter voltage (open base) -VCEQ max. 
Collector-emitter voltage (Ref = 2,7 kQ2) —VCER max. 
Emitter-base voltage (open collector) —VEBOQ max. 
Collector current (d.c.) | al | Oa max. 
Collector current (peak value) —lIcM oo smax. 100. mA 
Total power dissipation * | 

up tO Tamb = 35 OC Prot max. — 310 mW 
Storage temperature | T stg --65 to +150 OC 
Junction temperature Tj max. 150 OC 


THERMAL CHARACTERISTICS ** 
Tj = P(Rth j-t t+ Rth ts + Rth s-a) + Tamb 
Thermal resistance 


from junction to tab Rthj-t = 50 K/W 
from tab to soldering points Rthts = 260 K/W 


from soldering points to ambient * Rihsa = 60 K/W 


100 200 


‘Tamb (20) 


Fig. 2 Power derating curve, 


* Mounted on a ceramic substrate: area = 2,5 cm?; thickness = 0,7 mm. 
** See Thermal characteristics. | 
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Silicon epitaxial transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 
l— = 0; -Vcp = 200 V 
Collector-emitter voltage 
Ree = 2,7 kQ; —Vcg = 250 V 
RBE = 2,7 kQ; —VcE = 200 V; Tj = 150 °C 
Saturation voltage 
—Ic =30 mA; —-Ip=5mA 
D.C. current gain 
—-lc = 25 mA; —VcE = 20 V 


Transition frequency at f = 35 MHz 
—lIc = 10 mA; --VcgE = 10 V 


_ Feedback capacitance at f = 1 MHz 
Ic = 0; —Vce = 30V 


—ICBo 


--ICER 
--ICER 


~VCEsat 


0,8 V 
50 

60 MHz 
1,6 pF 


November 1982 


395 


7277434 


ie le 
RR SRASEREEAEREREREE 


WTI 


00 
100 


103 


Ie (ma) 


20 V; Tj = 25 OC. 


Fig. 3 D.C. current gain. ~-VcEe 


7277431 


ae 


20 V; Tj = 25 OC; typical values. _ 
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200 V; typical values. 


Fig. 7 -Vcp 


7Z71674.A 


25 mA; —VcRg = 20 V. 
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H.F. SILICON PLANAR EPITAXIAL TRANSISTOR 


P-N-P transistor in a plastic SOT-23 envelope especially intended for r.f. stages in f.m. front-ends in 
common hase configuration for SMD applications. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 


Collector-emitter voltage (open base) —VCEQ max. 30 V 
Collector current (d.c.) —Ie max. 25 mA 
Total power dissipation up to Tamp = 25 °C Prot max. 300 mW 
Junction temperature Tj max. 150 °C 
Base current 

Ie =4mA; —-Vcep = 10V ie pe es a 
Transition frequency | 

—-Ic =4mA; -Vce = 10 V fr typ. 450 MHz 
Noise figure at f = 100 MHz 

—I¢ = 2 mA; —Vcg = 10 V; Gs = 16,7 mS F typ. 3 dB 
Feedback capacitance at f = 1 MHz . 

Veg = 0; -Vcp =10V Crb typ. 0,1 pF 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. Marking: F8 

0,150 3 
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ex max 
an \ 40° 
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TOP VIEW 
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RATINGS | 


Limiting values i in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 

_ Emitter-base voltage (open collector) 
Collector current (d. Cc.) | 

Total power dissipation up to Tamb = 25°C * 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air* 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
le = 0; -Vcp = 30 V 
Emitter cut-off current 
Ic =0;-Vep=4V 


Base current 


—lc =4mA;—Vce = 10 V 
—Ic = 1mA; —Vcg = 10 V 


Base-emitter voltage 


—lc =4mA; —VcgE = 10 V 


Transition frequency at f = 100 MHz 
—I¢ =1mA;—Vcge = 10 V 


—I¢ = 4 mA; —VcgE = 10 V 
ih -Ic=8 mA; —-Vcp = 10V 
| Feedback capacitance at f=1. MHz | 
 Vep =0; —Vcp=10V 
Noise factor at f= = 100 MHz 
—Ic¢ = 2 mA; —VcgE = 10 V; 


G, = 16,7 mS 


—Ic =5 mA; —VcE= 10 V;_ 
G, = 6,7 mS; —jB,; =5 mS 


* Mounted on ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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~ —VcBpo 


—VCEO 
—-VEBO 
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— Tstg 
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Rth j-a 


max. 30 
max. 30 
max. 4 
max. 25 
max. 300 
—55 to + 150 
max. 150 
= 430 
< 50 
< 10 
typ. 80 
<— 160 
typ. 22 
typ. 0,76 
typ. 350 
typ. 450 
typ. 440 
typ. 0,1 
typ. 3 
typ. 3,5 


KV 


dB 


dB 


H.F. silicon planar epitaxial transistor 


y-parameters (common base) at f = 100 MHz 
—lc = 4 mA; —Vcp = 10 V 


Input conductance 
Input capacitance 


Transfer admittance 


Phase angle of transfer admittance 


Output conductance 
Output capacitance 


Feedback admittance 


Phase angle of feedback admittance 
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typ. 125 mS 
‘typ. 64 pF 
typ. 100 mS 
typ. 147° 

typ. 40 us 
typ. 1,25 pF 
typ. 220 pS 
typ. 85° 
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H.F. silicon planar epitaxial transistor 


7272156 


ae typ. values 


-Veg =10V 
f =100 MHz |2 
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7272161 
typ. values 
-Vop = 10V 
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SILICON PLANAR TRANSISTORS 


N-P-N transistors in a plastic SOT-23 envelope. 


Primarily intended for a.m. mixers and 1.f. amplifiers in a.m./f.m. receivers using SMD technology. 


QUICK REFERENCE DATA 
BF840 | BF841 


Collector-base voltage (open emitter) VCBO _—max. 40 V 
Collector-emitter voltage (open base) VCEO max. 40 V 
Collector current (d.c.) Ic max. 25 mA 
Base current 

Ic=1mA; VceE =10V IB 45-15 | 8-28 pA 
Total power dissipation up to Tampb = 25 OC Prot max. 300 mW 
Junction temperature Tj max. 150 OC 
Feedback capacitance at f = 1 MHz 

lc =1mA; VceE = 10 V Cre typ. 0,3 pF 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. Marking code: 

BF840: F3 
ig Tea OO te BF841: F31 


2 
0,1 
10° 1 max 
max 1 
ye \ 10° 


7266908.9 


TOP VIEW 


See also Soldering recommendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) | : VCBO max. 40 V 
Coltlector-emitter voltage (open base) VCEO max. 40 V 
Emitter-base voltage (open collector) ; VEBO max. 4V 
Collector current (d.c.) | Ic max. 25 mA. 
Total power dissipation up to Tamp = 25 °C* Prot max. 300 mW 
Storage temperature | | Tstg -—55 to +150 OC 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 
From junction to ambient* . Rth j-a = 430 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


650 to 740 mV 


Ig =0; Vcg = 20 V | ICBO max. 100 nA 
Base-emitter voltage 
Ic=1mA;VcE=10V VBE Oe ee 


Base current 


Ic=1mA; VcE=10V _ Ip pA 
Transition frequency at f = 100 MHz 

Ic = 1mA; VcE = 10 V 7 tT MHz 
Feedback capacitance at f = 1 MHz 

Ic =1mA; VcE = 10 V Cre pF 
Noise figure | 

Ic =1 mA; VcE = 10 V; 

f = 0,2 MHz; Rg = 200 2 F dB 


* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic SOT-143 microminiature envelope with source and 
substrate interconnected. This MOS-FET tetrode is intended for use in u.h.f. applications in television 
tuners. The device is also suitable for use in professional communication equipment. 


The device is protected against excessive input voltage surges by integrated back-to-back diodes between 


gates and source. 
QUICK REFERENCE DATA 


Drain-source voltage 
Drain current (peak value) 
Total power dissipation up to Tamp = 60 °C 
Junction temperature 
Transfer admittance at f = 1 kHz 

Ip =7mA; Vps= 10 V; + Veos5=4V 
Feedback capacitance at f = 1 MHz 

Ip =7 mA; Vps= 10V;+VGe625=4V 
Noise figure at Gg = 2 mS 

Ip=7mA; Vps = 10 V;+ Vga-s = 4 V; f = 800 MHz 


MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-143. 


TOP VIEW 


See also So/dering recommendations. 


7Z85014.7 


max. 20 
max. 30 
max. 200 
max. 150 
typ. 12 
typ. 25 
typ. 2,8 


fF 


dB 


Marking code 
BF989 = M89 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC eee 


Drain-source voltage 


Drain current (d.c. or average) 


Drain current (peak value) 


Gate 1 - source current 

Gate 2 - source current | 

Total power dissipation up to Tah =60°C* 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 
From junction to ambient in free air* 


STATIC CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 
Gate cut-off currents 
*V@1-S=9 V; VG2-s = Vps = 0 
*VG2-s=5 V; Va1-s= Vps =9 
Drain current 
Vps = 10 V; Vg1-5=0;+ Ve62-s5=4V; LS has 
Gate-source breakdown voltages 
+ 1G1-Ss = 10 mA; Vg2-s = Vps =.0 
+ Ig2-ss = 10 mA; VG1-s = Vps = 0 
Gate-source cut-off voltages 
Ip = 20 vA; Vps=10V;+VEe25=4V 
Ip = 20 nA; Vps = 10 V; VG1-5 =0 


25 °C 


DYNAMIC CHARACTERISTICS | 


Measuring conditions (common source): D- 7 mA; Vps = 10 V; + ad. s=4V; Tamb = 25 OC 


_ Transfer admittance at f = 1. kHz 


Input capacitance at gate 1; f = 1 MHz 
Input capacitance at gate 2; f = 1 MHz 
Feedback capacitance E f= 1 MHz 

= 1 MHz 


Noise figure at Gg = 2 mS 
f = 200 MHz 
f = 800 MHz 


Output capacitance at f 


+ 1G1-SS 
+ 1G2-ss 


Ipss 


+ V(BR)G1-SS 
+ V(BR)G2-SS 


—V(P)G1-S 
—V(P)G2-S 


[Yfs | 
Cigt -S 
Cig2-s 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max. - 


AA 


20 
max. 20 
max. 30 
max. 10 
max. 10 
max. 200 
—65 to + 150 
max. 150 
= 460 
| 50 
Z 2 to 20 
6 to 20° 
6 to 20. 
< 2,7 
< 2,7 


9,5 
12 


1,8 
1,0 
25 
0,9 


1,6 
2,8 


V 


mA. : 
mA. 


mA 


aS 


mW 


ie 


oC 


K/W 


mS 
mS 


pF 
pF 
fF 
pF 


dB 
dB 


SILICON N-CHANNEL DUAL GATE MOS-FET 


\ 


Depletion type field-effect transistor in a plastic microminiature envelope with source and substrate 
interconnected, intended for u.h.f. applications, such as u.h.f. television tuners and professional commu- 
nication equipment. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back — 
diodes between gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 18 V 
Drain current (average) _ | ID(AV) max. 30 mA 
Total power dissipation up to Tampb = 60 °C Prot max. 200 mW 
Junction temperature | Tj max. 150 °C 
Transfer admittance at f = 1 kHz : 

Ip = 10 mA; Vps = 10 V;+ Vga.s5 =4V lYfs\ typ. 19 mS 
Feedback capacitance at f = 1 MHz 

Ip = 10 mA; Vps = 10 V;+ Veas5=4V Cry typ. 25 fF 
Noise figure at optimum source admittance | 

Ip = 10 mA; Vps = 10 V; + VGe2-s = 4 V; f = 800 MHz F typ. 2,8 dB 
MECHANICAL DATA ~ Dimensions in mm Marking code 
Fig. 1 SOT-143. BF990 = M90 


a ’ 
-—f7 —+ 7Z85014.7 


TOP VIEW 


See also So/dering recommendations. 
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_ RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage — 

Drain current (average) 

Gate 1-source current — 

Gate 2-source current 

Total power dissipation up to Tampb = 60 °C* 
Storage temperature | 
Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air* 


ee a Se ee 


x HN 
ae eis ee 
7 ee a 
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Sete ale 


Tamb ([¢ ) 


Vps 


— ID(Av) 


+1G1 
+1G2-5 
Prot 
T stg 


qj 


Rthj-a 


200 


Fig. 2 Power derating curve. 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. | 
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max. 18 
max. 30 
max. 10 
max. 10 
max. 200 
—65 to + 150 
max. 150 
= 460 


K/W 


Silicon n-channel dual gate MOS-FET 


STATIC CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Gate cut-off currents 

gate 1; 

*tVGq1-5=7 Vi Vg2-s = Vps = 0 

gate 2; 

+ Vg2-s=/7V;Vq@1-s = Vps =0 
Gate-source breakdown voltages 

gate 1; 

+ 1G1-Ss = 10 mA; VGa-s = Vps = 9 

gate 2; 

+ 1G69-ss = 10 MA; VG1-s = Vps = 0 
Gate-source cut-off voltages 

gate 1; 

Ip = 20 vA; Vps = 10 V; + Veo2s=4V 


gate 2; 
Ip = 20 vA; Vps = 10 V; VG1-5 = 0 


DYNAMIC CHARACTERISTICS 


+ 1G1Ss 


+ 1G2-SS 


+ V(BR)G1-SS 


+ ViBR)G2-SS 


—V(P)G1-S 


—V(P)G2-S . 


Measuring conditions (common source): Ip = 10 mA; Vps = 10 V;+ VG9a.5 = 4 V; Tamb = 25 OC 


Transfer admittance at f = 1 kHz 


Input capacitance at gate 1;f = 1 MHz 


Input capacitance at gate 2; f = 1 MHz 
Feedback capacitance at f = 1 MHz 


Output capacitance at f = 1 MHz ° 
Noise figure at f = 800 MHz; Gs =5 mS 


lYfs| 


. Cigt-s 


Cig2-s 
Crs 
Cos 

F 


> 


typ. 


17 mS. 


19 mS 


2,6 pF 
3,0 pF . 


1,4 pF 


25 fF 


1,2 pF 
2,8 dB 
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BF991 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic SOT-143 microminiature envelope with source and 
substrate interconnected. This MOS-FET tetrode is intended for use in v.h.f. applications, such as v.h.f. 
television tuners and f.m. tuners. The device is also suitable for use in professional communication 
equipment. , 

The device is protected against excessive input voltage surges by integrated back-to-back diodes between 
gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 20 V 
Drain current ID max. 20 mA 
Total power dissipation up to Tamb = 60 9C Prot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transfer admittance at f = 1 kHz 

Ip =10 MA; Vpg=10V;+VEea5=4V © |¥fs| typ. 14 mS 
Feedback capacitance at f = 1 MHz . 

Ip = 10 mA; Vps = 10 V;+ VGE2.5=4 V Crs typ. 20 fF 
Noise figure at optimum source admittance 

Ip = 10 mA; Vps = 10 V; + VG2.5 = 4 V; f = 200 MHz F typ. 0,7 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-143. BF991 = M91 


(2) 


(3) 992 
(4) 94 


s,b 
(1) 


7285014.7 


TOP VIEW 


See also So/dering recommendations. 
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BF991 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage Vps max. 20 V 
Drain current (d.c. or average) Ip max. 20 mA 
Drain current (peak value) IDM max. 30 mA 
Gate 1 - source current +161-S max. 10 mA 
Gate 2 - source current + 1G2-s max. 10 mA 
Total power dissipation up to Tamp = 60 PC* Prot max. 200 mW 
Storage temperature T stg —65 to + 150 OC 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to ambient in free air* Rth j-a = 460 K/W 


STATIC CHARACTERISTICS 
Tamb = 29 OC unless otherwise specified 


Gate cut-off currents 


+ V61-5=5 V; V6.5 = Vps =0 +161-Ss < 50 nA 

+t V62.5=5V; VG1-s = Vps =0 + 1692-Ss < 50 nA 
Drain current 

Vps = 10 V; Vq1-s = 0; + Vga2.s = 4 V; Tj = 25 OC Ipss 4to25 mA 
Gate-source breakdown voltages 

+ 1G1-ss = 10 mA; Vq2-s = Vps = 9 | +V(BR)G1-SS > 6 V 

+ 1G2-ss = 10 mA; Vg1-s = Vps = 0 +V(BR)G2-SS > 6 V 
Gate-source cut-off voltages 

Ip =20 wA; Vps=10V;+VE2s5=4V —V(P)G1-S < 2,5 V 

Ip = 20 vA; Vps = 10 V; Ve1-s = 0 —V(P)G2-S < 2,5 V 


DYNAMIC CHARACTERISTICS 
Measuring conditions (common source): Ip = 10 mA; Vps = 10 V; + Vg2-5 = 4 V; Tamb = 25 OC 


Transfer admittance at f = 1 kHz lVfs | mn ie 
Input capacitance at gate 1; f = 1 MHz Cigt-s typ. 2,1 pF 
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,0 pF 
Feedback capacitance at f = 1 MHz Crs typ. 20 fF 
Output capacitance at f = 1 MHz Cos typ. 1,1 pF 
Noise figure 

f= 100 MHz; Gs=1ms F eh i ae 

f = 200 MHz; Gs = 2 mS F _ 5 3 
Transducer gain ** 

f = 100 MHz; Gs = 1 mS; G; = 0,5 mS Gtr typ. 29 dB 

f = 200 MHz; Gs = 2 mS; Gy = 0,5 mS Gtr typ. 26 dB 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


** Crystal mounted in a SOT-103 envelope. 
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SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic SOT-143 microminiature envelope with source and 
substrate interconnected. This MOS-FET tetrode is intended for use in v.h.f. anplications, such as v.h.f. 
television tuners, FM tuners with a 12 volt supply voltage. The device is also suitable for use in profess- 


ional communication equipment. 


The device is protected against excessive input voltage surges by integrated back-to-back diodes between 


gates and source. 


QUICK REFERENCE DATA 


Drain-source voltage 

Drain current 

Total power dissipation up to Tamph = 60 °C 
Junction temperature 


Transfer admittance at f = 1 kHz 

Ip = 15 mA; Vps= 10 V;+Ve25=4V 
Feedback capacitance at f = 1 MHz 

Ip = 15 mA; Vps= 10 VitVe62s=4V 


Noise figure at Gog = 2 mS 
Ip = 15 mA; Vps = 10 V; + Vg2-5 = 4 V; f = 200 MHz 


eataucinecenacen ORAL amen Ahn RENCE lt REN gent A NAA Pet AN nen een fernrnrates nnn ttt nent 


MECHANICAL DATA 


Fig. 1 SOT-143. 
0,150 
.0,090 


ie 


TOP VIEW 


See also So/dering recommendations. 


Vos max. 20 V 

ID max 40 mA 
Prot max. 200 mW 
Tj max. 150 °C 
[Yfs | typ. 25 mS 
Crs typ. 30 fF 

F typ 1,2 dB 


nee natn re mn Attain nisnmnereensnn inertia nner hie RARE baat A RITLANCince apes A 


Marking code 
BF992 = M92 


7Z85014.7 
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BF992 


RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage Vos max. . 20 V 

Drain current (d.c. or average) ID max. 40 mA 

Gate 1 - source current HIG . max. 10 mA 
7 Gate 2 - source current +162.s5 max. 10 mA 

Total power dissipation up to Tamp = 60 °C* Prot max. _ 200 mW 

Storage temperature Tstg —65 to+ 150 °C © 

Junction temperature Tj max. 150 °C | 


THERMAL RESISTANCE | 
From junction to ambient in free air* | | Rth j-a = 460 K/W 


STATIC CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 
Gate cut-off currents 


+VG61-S=/V;:VG2-5 = Vps = 0 | +161-ss < 25 nA 

tV62.5=7V;VG61-s = Vps =0 +162-ss < 25 nA 
Gate-source breakdown voltages 

+ 1g1-ss = 10 mA; VGa-s = Vps = 0 +V(BR)G1-SS > 8 V 

* |G2-ss = 10 mA; Vq1-s = Vps = 0 +V(BR)G2SS > 8 V 
Gate-source cut-off voltages 

Ip = 20 uA; Vps= 10 V;+VG25=4V —V(P)G1-S 02to1,3 V 

Ip = 20 vA; Vps = 10 V; Vg1-5 = 0 —V(P)G2-S 0,2to1,1 V 


DYNAMIC CHARACTERISTICS 
Measuring conditions (common source): |p = 15 mA; Vps = 10 V; + VG2.5 = 4 V; Tamb = 25 OC 


= = 20 mS 
Transfer nC at f= 1 kHz | vés | 7 25 ms 
Input capacitance at gate 1; f = 1 MHz Cig1-s typ. 4 pF 
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,7 pF 

typ. 30 fF 

Feedback capacitance at f = 1 MHz Crs va ~ 40 fF 
Output capacitance at f = 1 MHz Cos typ. 2 pF 
Noise figure at f = 200 MHz; Gs = 2 mS F typ. 1,2 dB 


\ 


“——” * Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic microminiature envelope with source and substrate 
interconnected, intended for u.h.f. and v.h.f. eee such as u.h.f./v.h.f. television tuners and 
professional communication equipment. | 7 


This MOS-FET tetrode is protected aeeP excessive input ac surges by integrated back-to back 
diodes between gates and source. 


QUICK REFERENCE DATA 


_ Drain-source voltage | Lo eae neo: = a Ss Vos ——smax.~=Ss 20: 
Drain current (average) ar ra Pde -ID(AV) max. 30 mA 
Total power dissipation up to Tamb = 60 oC Prot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transfer admittance at f = 1 kHz 7 

Ip = 10 mA; Vps = 15 V; + Vga-5 =4V lYfs| typ. 17 mS 
Feedback capacitance at f= 1 MHz 
Ip = 10 mA; Vps = 15 V; + Vga-5 =4 V Crs typ. 25 TF 
Noise figure at optimum source admittance 
Ip = 10 mA; Vps = 15 V; + VG2-5 = 4 V; f = 200 MHz F typ. 1,5 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-143. BF994 = M94 
0,150 
. 0,090 
jy (2) 
y d 
(3) 92 
ae - max (4) 94 
om \ 49° 
, \ ‘ max 
s,b 


(1) 


_ 7285014.7 


TOP VIEW 


See also So/dering recommendations. 


July 1987 


417 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage Vos max. 20 V 
Drain current (average) | ID(AV) max. 30 mA 
Gate 1-source current | tIlG1s max. 10 mA 
Gate 2-source current | til62-s5 max. 10 mA 
Total power dissipation up to Tamph = 60 °C* Prot max. 200 mW 
Storage temperature Tstg — —65 to + 150 OC 
Junction temperature | Tj max. 150 °C 


THERMAL RESISTANCE | 
From junction to ambient in free air* Rth j-a = 460 K/W 


Baten as a ae ms 7288768 
pobiiss oe ; 
ell bea de 
Prot max [~ ar ae 
KE 
100 * pt th 
S -— a 
\ 
fie r Lo 
0 100 


Fig. 2 Power derating curve. 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,6 mm. 
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Silicon n-channel dual gate MOS-FET 


STATIC CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 


Gate cut-off currents 


gate 1; 

+V61-5=5V:V62-5 = Vps =0 +161-Ss < 50 nA 

gate 2; 

+VG95=5V;V61s5=Vps =9 +1G9.ss < 50 nA 
Gate-source breakdown voltages 

gate 1; 

+ 1G1-ss = 10 MA; Vqa-s = Vps = 0 + V(BR)G1-SS 6 to 20 V 

gate 2; | 

+ 1G2-ss = 10 MA; Vq1-5 = Vps = 0 + V(BR)G2-SS 6 to 20 V 
Gate-source cut-off voltages 

gate 1; | 

Ip = 20 uA; Vps=15V;+ Veos5=4V —V(P)G1-S < 2,5 V 

gate 2; 

Ip = 20 vA; Vps = 15 V; Ve1-5 = 0 —V(P)G2-S < 2,0 V 
Drain-source cut-off voltage 

Vps=15V;VG625=4V IpDss 2 to 20 mA 


DYNAMIC CHARACTERISTCS 
Measuring conditions (common source): |p = 10 MA; Vps = 15 V;+ VG2.5 = 4 V; Tamb = 25 OC 


m 
Transfer admittance at f = 1 kHz lyfs| aan = ue 
Input capacitance at gate 1;f = 1 MHz Cig1-s typ. 2,5 pF 
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,2 pF 
Feedback capacitance at f = 1 MHz Crs typ. 25 fF 
Output capacitance at f = 1 MHz Cos typ. 1,0 pF 
Noise figure at f = 200 MHz; Gg = 2 mS F pe We ie 
Power gain at Go = 2 mS 
G, = 0,5 mS, f = 200 MHz Gp typ. 25 dB 
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BF994S 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic microminiature envelope (SOT-143) with source and 
substrate interconnected and intended for v.h.f. applications in television tuners, using SMD* techno- 
logy. The device is also suitable for use in professional communication equipment. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 


* Surface Mounted Devices. 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 20 V 


Drain current Ip max. 50 mA 
Total power dissipation up to Tamb = 25 OC Prot max. 300 mW 
Junction temperature Tj = max. 150 OC 
Transfer admittance at f = 1 kHz 

Ip = 10 mA; Vps = 15 V;+VG2s5=4V IY fs| typ. 18 mS 
Feedback capacitance at f = 1 MHz 

Ip = 10 mA; Vps = 15 V;+VG2-5 =4 V | Crs typ. 25 fF 


Noise figure at Gg = 2 mS 
Ip = 10 mA; Vps = 15 V; +*VG2-5 =4 V; 


f = 200 MHz F | typ. 1,0 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-143. 0.150 Marking code 

BF994S = M93 
0,090 | 


(2) 
d 
10° | 0,1 
ee max 
the \ 10° == (3) 92 
fn \ fax (4) 94 
11 a, 
max 30° 
max s, 
7285014.7 (1) 


TOP VIEW 
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BF994S 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Drain current (d.c. or average) 
Gate 1 - source current 

Gate 2 - source current 


Total power dissipation 
up to Tamb = 25 OC 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air mounted on 
a ceramic substrate of 8 mm x 10 mm x 0,7 mm 


STATIC CHARACTERISTICS 
a ie 25 OC unless otherwise specified 
Gate cut-off currents 
+VG1-S = 5 V; VG2-s = Vbs = 9 
+tVG2-S =5 V; VG1-s = Vbs = 9 
Gate-source breakdown voltages 
+IlG1-s = 10 mA; VG2-s = Vps = 9 
+1G2-s = 10 mA; VG1-sS = Vps = 9 
Drain current 
Vos = 15 V; Vq1-s = 0; VG2-5=4V 
Gate-source cut-off voltages 
Ip = 20 vA; Vps = 15 V;+VG2-5 =4V 
Ip = 20 uA; Vps = 15 V; VG1-s = 90 


DYNAMIC CHARACTERISTICS 


Vps 
ID 
+1G1-S 
+1G2-S 


Rth j-a 


+1G1-S 
+1G2-S 


_ +V(BR)G1-SS 
—£V(BR)G2-SS 


IDss 


—V(P)G1-S 
—V(P)G2-S 


max. 
max. 
max. 


max. 


max: 


20 
50 
10 
10 


300 


—65 to 150 


max. 


< 
< 


150 


430 


50 
50 


6,0 to 20 
6,0 to 20 


4 to 20 


V 

mA 
mA 
mA 


mW 
oc 
oC 


K/W 


nA 
nA 


Measuring conditions (common source): Ip = 10 mA; Vps = 15 V; +VG2-S = 4 V; Tamb = 25 OC. 


Transfer admittance at f = 1 kHz 


Input capacitance at gate 1: f = 1 MHz 


Input capacitance at gate 2: f = 1 MHz 
Feedback capacitance at f = 1 MHz 

Output capacitance at f = 1 MHz 

Noise figure at Gg = 2 mS and f = 200 MHz 


Power gain at GG = 2 mS 
G, =0,5 mS; f = 200 MHz 
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lV fs| 
Cig1-s 


Cig2-s 


> 


15 
18 


2,5 
3,0 
1,2 
25 
1,0 
1,0 


25 


mS 
mS 


BF996 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic microminiature envelope, with source and substrate 
interconnected, intended for u.h.f. applications, such as television tuners and professional communi- 


cation equipment. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 


diodes between gates and source. 


QUICK REFERENCE DATA 


 aarreretetnmete veteran fn erates tren ttre aero tr teste nt AEE OA ORR TetOA erCeP NrA nt e rT CR —TR n  y SNAAIT i nnrerere ruras Anean/uatentys teens aera 


Drain-source voltage 

Drain current (average) 

Total power dissipation up to Tamp = 60 °C 
Junction temperature 


Transfer admittance at f = 1 kHz 
Ip = 10 mA; Vps = 15 V;+ Ve2-5 =4V 


Feedback capacitance at f = 1 MHz 
Ip = 10 MA; Vps = 168 V;+-Veéo5=4V 


Noise figure at optimum source admittance 
Ip = 10 mA; Vps = 10 V; + VG2-5 = 4 V; f = 800 MHz 
Ip = 10 mA; Vos = 19 V;+ V6.5 = 4 V; f = 200 MHz 


MECHANICAL DATA 
Fig. 1 SOT-143. 
0,150 


TOP VIEW 


See also So/dering recommendations. 


72Z85014.7 


max. 20 V 

max. 30 mA 
max. 200 mW 
max. 150 °C 
typ. 17 mS 
typ. 25 fF 

typ 2,8 dB 
typ 1,5 dB 


Marking code 
BF996 = M96 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) ee ee 


Drain-source voltage Vps 
Drain current (average) ID(AV) 


Gate 1-source current . HlEwe .. 3 


Gate 2-source current | +1625 
Total power dissipation up to Tamp = 60 °C* - <» Prot 


Storage temperature 


THERMAL RESISTANCE 


From junction to ambient in free air® as Rthja Pas ae 


200° 


Fig. 2 Power derating curve. 


_ * Device mounted on a ceramic substrate of 8mmx10mmx0,7mm. | 
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‘Junction temperature eee | Bo eee rere ce 


max. 


20 Vv 
. 30 mA 
10 mA 
- 10 mA 
nax.. 200 mW 
| 65to+ 150°C 
450 °C. 


Silicon n-channel dual gate MOS-FET 


STATIC CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Gate cut-off currents 


gate 1; 

+VG1-5 =5V; VG2-s = Vps=0 +161-Ss < 50 nA 

gate 2; 

+ VG2-5 =5 V; VG1-s = Vps =0 +162.ss < 50 nA 
Gate-source breakdown voltages 

gate 1; 

+ 1G1-Ss = 10 mA; VG2-5 = Vps = 0 + V(BR)G1-SS 6 to 20 V 

gate 2; 

+ IG2-ss = 10 mA; VG1-s = Vps = 0 + V(BR)G2-SS 6 to 20 V 
Gate-source cut-off voltages | 

gate 1; 

Ip = 20 vA; Vps = 15V;+ Veas5=4V —V(P)G1-S < 2,5 V 

gate 2; | 

Ip = 20 vA; Vps = 15 V; VG1-5 = 0 —V(P)G2-S < 2,0 V 
Drain-source cut-off voltage | 

Vps = 15 V; Vega-s =4V Ipss 2to20 mA 


DYNAMIC CHARACTERISTICS 
Measuring conditions (common source): |p = 10 mA; Vps = 15 V; + VG2-s = 4 V; Tamb = 25 OC 


: sia > 15 mS 
Transfer admittance at f = 1 kHz _ | lyfs| ie. 17 mS 
Input capacitance at gate 1;f = 1 MHz Cig1-s typ. 2,2 pF 
Input capacitance at gate 2; f = 1 MHz Cig2-s typ. 1,1 pF 
Feedback capacitance at f = 1 MHz Crs typ. 25 fF 
Output capacitance at f = 1 MHz Cae typ. 0,8 pF. 
Noise figure , 
— at Gg = 2 mS, f= 200 MHz F typ. 1,5 dB 
: eo ae | | , : . 2,8 dB 
at Gg = 2 mS, f = 800 MHz - F | De : 39 dB 
Power gain | a | 
Gs =2 mS, G, = 0,5 mS, f = 200 MHz Gp typ. 25 dB 
Gs =2 mS, G, = 1,0 mS, f = 800 MHz Gp | typ. 18 dB 
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BF996S 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic microminiature envelope (SOT-143) with source and 
substrate interconnected and intended for u.h.f. applications in television tuners, using SMD* techno- 
logy. The device is also suitable for use in professional communication equipment. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source. 


* Surface Mounted Devices 


QUICK REFERENCE DATA 


Drain-source voltage Vpbs max. 20 V 
Drain current ID max. 30 mA 
Total power dissipation up to Tamp = 25 OC Prot max. 300 mW 
Junction temperature Tj max. 150 OC 
Transfer admittance at f = 1 kHz 

Ip = 10 mA; Vps = 15 V;+VG2-5=4V lYfs| typ. 18 mS 
Feedback capacitance at f = 1 MHz 

Ip = 10 mA; Vps = 15 V; +VG2-5 =4V Crs typ. 25 fF 


Noise figure at Gs = 3,3 mS 
Ip = 10 mA; Vps = 15 V; +VG@2-5 =4 V; 


f = 800 MHz F typ. 1,8 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-143. 0 Marking code 

0,150 <_____- 58 >» BF996S = M95 
0,090 


P| |< 0,1 
Ae max ry 
we \ 10° 
max 
4 \ ' (3) 99 
| (4) 94 
yet JS 
ax 30° 
max 
7Z85014.7 
s,b 


TOP VIEW 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

' Drain-source voltage Vbs max. 20 V 
Drain current (d.c. or average) - : Ip max. . 30 mA 
Gate 1 - source current | |  +161-S max. 10 mA 
Gate 2 - source current | | | ~ +162-S max. 10 mA 
Total power dissipation | eS S — . 7 

up to Tamb = 25 OC Prot max. 300 mW 
Storage temperature | Tstg | _ —65 to 150 °C 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 


From junction to ambient in free air mounted on 
a ceramic substrate of 8 mm x 10 mm x 0,7 mm Rth j-a = 430 K/W 


STATIC CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Gate cut-off currents 
*VG1-5=5V, VG2-S = Vos =0 +1G1-S 


< 50 nA 
+tVG2-5=5V;VG1-S = Vps=0 +1G2-S < 50 nA 
_ Gate-source breakdown voltages | 
+1G1-S = 10 mA; VG2-s = Vps = 0 +V(BR)G1-SS 6,0 to 20 V 
+1G2-5 = 10 mA; VG1-s = Vos = 0 +V(BR)G2-SS 6,0 to 20 V 
Drain current | , | | 
Vps = 15 V; VG61-S = 0; VG2-s =4 V. | Ipss 4to20 mA 
Gate-source cut-off voltages | | : 
Ip = 20 vA; Vps = 15 V; *VG—a-s =4V —V(P)G1-S  < 2,5 V 


Ip = 20 uA; Vps = 15 V; VG1-5 = 0 —V(P)G2-S 9 < 2,0 V 


DYNAMIC CHARACTERISTICS 
Measuring conditions (common source): Ip = 10 mA; Vps = 15 V; +VG2-s = 4 V; Tamb = 25 OC. 


_ > 15 mS 

Transfer admittance at f = 1 kHz | lY fs| typ. 18 mS 

. aes , typ. 2,3 pF 

[Input capacitance at gate 1: f = 1 MHz Cig1-s x 2.6 pF 

Input capacitance at gate 2: f = 1 MHz ; | Cig2-s typ. 1,2 pF 

Feedback capacitance at f = 1 MHz Crs typ. 25 fF 

Output capacitance at f = 1 MHz Cos typ. 0,8 pF 
Noise figure | | 

f = 200 MHz; GG = 2 mS ea fc typ 1,0 dB 

f = 800 MHz; Gs = 3,3 mS | typ. 1,8 dB 

Power gain 
f = 200 MHz; Gs = 2 mS; Gy =0,5 mS | G typ 25 dB 
f = 800 MHz; Gs = 3,3 mS; Gy = 1,0 mS P typ 18 dB 
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DEVELOPMENT DATA 


This data sheet contains advance information and 


specifications are subject to change without notice. 


SILICON N-CHANNEL DUAL GATE MOS-FET 


Depletion type field-effect transistor in a plastic microminiature envelope with source and substrate 
interconnected, intended for u.h.f. and v.h.f. applications, such as u.h.f./v.h.f. television tuners and 
professional communication equipment. 


This MOS-FET tetrode is protected against excessive input voltage surges by integrated back-to-back 
diodes between gates and source and has an integrated drain resistance to suppress oscillation in the 
frequency range higher than 1 GHz. 

This device is especially intended for use in pre-amplifiers in CATV tuners with a great tuning range 
up to 500 MHz. 


QUICK REFERENCE DATA 


Drain-source voltage Vos max. 20 V 


Drain current (average) Sg ID(AV) max. 30 mA 
Total power dissipation up to Tamp = 25 OC i | Prot max. 300 mW 
Junction temperature - Tj max. 150 °C 
Transfer admittance at f = 1 kHz 

Ip = 10 MA; Vps=15V;+Ve25=4V lV fs typ. 18 mS 
Feedback capacitance at f = 1 MHz | | | 

Ip = 10 mA; Vps = 15 Vi+V62s5=4V | Cre typ. 25 fF 
Noise figure at Go = 2 mS | 

Ip = 10 mA; ae +Vo6297=4V;f= 200 MHz eee a typ. 1,0 dB 
MECHANICAL DATA Dimensions in mm Marking code: 
Fig. 1 SOT-143. Mee 


(2) 
d 


(3) 92 
(4) 94 


(1 ) 
7285014.7 


TOP VIEW : 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage | Vpbs 
Drain current (average) | ID(AV) 
Gate 1 source current +161-5 
Gate 2 source current +1696 
Total power dissipation up to Tamph = 29 °C* Pink 
Storage temperature Tet 
Junction temperature | | Tj 


THERMAL RESISTANCE 


From junction to ambient in free air* Rth j-a 


7281016.1 


(%) 


00 150 
Tmb (°C) 


Fig. 2 Power derating curve. 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max. 20 
max. 30° 
max. 10 
max. 10 
max. 300 
65 to + 150 
max: 150 
= ——- 430 


K/W 


DEVELOPMENT DATA 


Silicon n-channel dual gate MOS-FET 


STATIC CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 
Gate cut-off currents 

gate 1; 

+VG15=5V;VG2-s= Vps= 90 

gate 2; 

+VG2-s=5 V;VG1-S= Vps = 0 
Gate-source breakdown voltages 

gate 1; 

+ 1G1-ss = 10 mA; VG@2-s = Vos = 0 

gate 2: 

+ IG2-ss = 10 MA; Vq1-s = Vps = 0 
Gate-source cut-off voltages 

gate 1; 

Ip = 20 uA; Vps= 15 V; + VG62s=4V 


gate 2; 
Ip = 20 vA; Vps = 15 V; VG1-5 = 0 


Drain-source cut-off voltage 
Vps = 15 V; VG2.5 = 4 V: VG1-s = 0 


DYNAMIC CHARACTERISTICS 


Measuring conditions (common source): Ip = 10 MA; Vps = 
Transfer admittance at f = 1 kHz 


Input capacitance at gate 1;f = 1 MHz 
Input capacitance at gate 2; f = 1 MHz 
Feedback capacitance at f = 1 MHz 
Output capacitance at f = 1 MHz 

Noise figure at f = 200 MHz; Gg = 2 mS 


Power gain at Gg = 2 mS 
G, = 0,5 mS, f = 200 MHz 


+ 1G1-Ss 


+ 1G2-SS 


+ V(BR)G1-SS 


+t ViBR)G2-SS 


—V(P)G1-S 
—V(P)G2-S 


IDss 


BF997 


< 50 
< 50 
6 to 20 
6 to 20 
<i 2,5 
< 2,0 
2 to 20 


nA 


nA 


V 


V 


mA 


15 V;+ VG2.5 = 4 Vi Tamb = 25 OC 


lY fs] 


Cig1-s 
Cig2-s 
Crs 


Cos 
F 


Gp 


> 15 
typ. 18 
typ. 2,5 
typ. 1,2 
typ. 25 
typ. 1,0 
typ. 1,0 
typ. 25 


August 1986 


mS 
mS 


pF 
pF 


431 


: : , 
: : : ‘ 


N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a four-lead dual-emitter plastic envelope (SOT-143). It is designed for wideband 
application in the GHz range, such as satellite TV systems (SATV) and repeater amplifiers in fibre-optical 
systems. The device features a very high transition frequency, high gain and a very low noise figure up 


to high frequencies. 


QUICK REFERENCE DATA 


Collector-base voltage 
Collector-emitter-voltage 
Collector current (d.c.) 


Total power dissipation 
up tO Tamb = 25 PC 


Junction temperature qj max. 
D.C. current gain : 

Ic = 15 MA; VcF=5V hee ne 

C : typ. 
Transition frequency at f = 500 MHz 

lc=15 mA; VcFE=8V tT typ. 
Maximum unilateral power gain at f = 2 GHz 

Ic = 15 MA; Vcg =8 V; Tampb = 25 OC Gum _ typ. 
Noise figure at f = 2 GHz 

ZS = 60 2; Tamp = 25 PC 

Ic =9 MA; VceE=8V F typ. 

lc=15 mA; VcE=8V F typ. 


MECHANICAL DATA 
Fig. 1 SOT-143. 


0,1 
10° max 
max 
x \ 10° 


VCBO max. 
VCEO max. 
Ic max. 


Prot max. 


7285014.7 


TOP VIEW 


300 mW 
150 °C 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) | 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 


Total power dissipation up to Tamp = 25 OC 
mounted on a ceramic substrate of 
8 mm x 10 mm x 0,7 mm 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 


From junction to ambient 
mounted on a ceramic substrate of 
8mm x 10 mm x 0,7 mm 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
le =0; Veg =10V 
D.C. current gain 
Ic = 15 mA; Voce =5V 


Transition frequency at f = 500 MHz 
lc = 15 mA; VcF=8 V 

Collector capacitance at f = 1 MHz 
le=le=0;VcR=8V 

Emitter capacitance at f = 1 MHz 
Ic =1,=0; Veg =0,5V 

Feedback capacitance at f = 1 MHz 
lc=0;VcE=8V 

Maximum unilateral power gain (sre assumed to be zero) 

Istel? 

[1—Isjo|?] [1—Isoel? ] 
atlc = 15 MA; VCE =8V; 
f = 2 GHz; Tamb = 25 OC 

Noise figures at f = 800 MHz; Zs = opt.; 
Tamb = 25 OC; VCE =8V 
lc= 5mA 
lc=15mA | 

Noise figures at f = 2 GHz; Zs = 602 
Tamb = 25 OC; VCE =8V 
Ic= 5mA 
lc =15mA 


Gum = 10 log 
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VCBO 
VCEO 
VEBO 


Rth j-a 


ICBO 


GUM 


max. 20 
max. 10 
max. 2,5 
max. 50 
max. 300 
—65 to + 150 
max. 150 

430 
max. 50 
min. 60 
typ. 100 
typ. 7,5 
typ. 0,7 
typ. 1,3 
typ. 0,5 
typ. 10,0 
typ. 08 
typ. 1,5 
typ. 2,5 
typ. 3,0 


°C 
9¢ 


K/W 


nA 


GHz 
pF 
pF 


pF 


dB 


dB 
dB 


dB 
dB 


N-P-N 2 GHz wideband transistor 


s-parameters (common emitter) at VcE = 8 V; Tamb = 25 OC; typical values. 


10 


15 


20 


0,96/ -—6,8° 
0,98/ —20,8° 
0,89/ —40,1° 
0,81/ —89,3° 
0,68/—123,0° 
0,64/--139,9° 
0,60/—157 ,39 
0,59/—173,30 
0,57/+161,79 


0,91/ —10,9° 
0,91/ —30,3° 
0,79/ —56,30 
0,64/—115,9° 
0,55/—145 5° 
0,53/—161,4° 
0,52/—176,5° 
0,51/+172,20 
0,50/+149,80 


0,85/ —16,19 
0,81/ —42,60 
0,67/ —76,3° 
0,54/—137,5° 
0,49/—161 8° 
0,49/—175,29 
0,49/+171,5° 
0,47/+163,5° 
0,47/+142,50 


0,80/ —20,19 
0,74/ —51,8° 
0,60/ —89,4° 
0,51/—147,5° 
0,47/—168 ,59 
0,47/+179,29 
0,48/+166,5° 
0,46/ +160,0° 
0,45/ +139 ,5° 


0,76/ —23,8° 
0,69/ —60,0° 
0,55/ —99,6° 
0,49/—152,50 
0,46/—172,9° 
0,46/+175,99 
0,47/+163,5° 
0,45/+157,9° 
0,45/+137,8° 


5 8/177 8° 
5 6/165 8° 
5,1/153,2° 
4 ,3/121,5° 
3,3/102,0° 
2,8/ 89,89 
2,3/ 81,19 
2,0/ 71,89 
1,5/ 56,39 


13,5/174,89 
12,6/159,5° 
10,6/143,59 
7 ,4/109,8° 
5,2/ 93,50 
4,2/ 84,00 
3,5/ 77,89 
2,9/ 69,19 
2,2/ 56,70 


23,5/170,60 
21,3/151,80 
16,6/133,0° 
9,5/101,50 
6,3/ 88,50 
5,1/ 80,50 
4,2/ 75,80 
3,5/ 67,59 
2,6/ 56,8° 


31,0/167,8° 
26,9/146,8° 
19,9/126,79 
10,3/ 98,0° 
6,7/ 86,5° 
5,4/ 79,30 
4,4/ 75,00 
3,7/ 67,0° 
2,7/ 56,8° 


37 2/165 ,4° 
31,2/142,60 
21,8/122,50 
10,6/ 96,0° 
7,0/ 85,00 
5,5/ 78,30 
4,6/ 74,30 
3,8/ 66,40 
2,8/ 56,70 


0,05/ 
0,09/ 
0,11/ 
0,11/ 
0,11/ 
0,11/ 
0,10/ 


0,01/ 
0,03/ 
0,04/ 
0,07/ 
0,08/ 
0,08/ 
0,08/ 
0,09/ 
0,11/ 


0,01/ 
0,02/ 
0,04/ 
0,05/ 
0,07/ 
0,07/ 
0,08/ 
0,09/ 
0,12/ 


0,01/ 
0,02/ 
0,03/ 
0,05/ 
0,06/ 
0,07/ 
0,08/ 
0,10/ 
0,12/ 


0,01/ 
0,02/ 
0,03/ 
0,04/ 
0,06/ 
0,07/ 
0,08/ 
0,10/ 
0,12/ 


66 8° 
43,49 
33,80 
28 ,0° 
25,80 
27 40 
32,20 


83,30 
72,20 
60,30 
41,40 
39,99 
39,19 
41,20 
44 60 
49 80 


80,10 
67,20 
59;0° 
45,70 
49 20 
50,60 
53,40 
55 ,30 
57,/9 


76,40 
64,19 
54,00 
49,70 
54,60 
55 go 
58,40 
59,20 
60,2° 


75,60 
61,79 
53,60 
53,09 
58,10 
59 30 
61,59 
61,40 
61,70 


0,99/ -—3,20 
1,01/ —10,0° 
0,91/ —19,0° 
0,79/ —38,5° 
0,67/ —50,0° 
0,65/ —54,59 
0,62/ —61,7° 
0,55/ —69,39 
0,54/ —85,80 


0,98/ -—5,99 
0,96/ —17,0°0 
0,81/ —29,5°0 
0,58/ —50,89 
0,48/ —59,5° 
0,44/ —62,20 
0,42/ —67,19 
0,38/ —75,79 
0,38/ —89,50 


0,96/ —9,79 
0,89/ —25,2°0 
0,68/ —40,0° 
0,42/ —60,20 
0,35/ —67,00 
0,32/ —68,9° 
0,29/ —72,50 
0,28/ —82,19 
0,29/ —94,50 


0,94/ —12,20 
0,83/ —30,30 
0,60/ —45,5° 
0,35/ —64,90 
0,29/ —70,89 
0,27/ —72,8° 
0,24/ —75,8° 
0,24/ —86,0°0 
0,25/ —97,8° 


0,92/ —14,3° 
0,78/ —34,3° 
0,54/ —49,50 
0,31/ —68,0° 
0,26/ —73,30 
0,24/ —75,30 
0,21/ —78,30 
0,22/ —88,9° 
0,22/—100,20 


BFG67 


GUM 


46,5 
28,7 
21,5 
15,7 
13,7 
11,5 

9,5 

6,7 


44,2 
40,9 
29,3 
21,5 
17,1 
15,0 
13,1 
11,3 

8,7 


43,8 
38,0 
29,6 
21,9 
17,7 
15,8 
13,9 
12,3 

9,6 


43,5 
37,2 
29,8 
22,1 
18,1 
16,1 
14,3 
12,5 
10,0 


43,3 
36,8 
29,8 
22,2 
18,2 
16,1 
14,5 
12,8 
10,2 
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CEPT 

ERRRERNE 

ERRRRERUe 
SERRRREDER 
TILT TY ty 


Fig. 2 Veg =8 V; f = 500 MHz; Fig. 3 Voce =5 V: Tamb = 25 °C: 
Tamb = 25 °C; typical values. typical values. — | 


4744 


ah maa 
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vo tH LITE LUA 
LCT TUTTI TTT 
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UUM EER PTT 
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03 
- f (MHz) 
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(dB) 


Fig.4 Voce =8V; Ic = 15 mA; 
Tamb = 25 OC; typical values. 
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BFQ17 


N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N multi-emitter transistor in a SOT-89 plastic envelope intended for application in thick and 

thin-film circuits. The transistor has extremely good intermodulation properties and a high power 

gain. It is primarily intended for: 

— Output and driver stages of channel and band serial amplifiers with high output power for bands 
I, WI, 1 and IV/V (40—860 MHz). 

— Qutput and driver stages of wideband amplifiers. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) VCBOM max. 40 V 
Collector-emitter voltage (open base) VCEO max. 25 V 
Collector current (peak value; f > 1 MHz) ICM max. 300 mA 
Total power dissipation up to Tamp = 25 OC Prot max. 1 W 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 
Ic = 150 mA; Veg = 15 V fy typ. 1,2 GHz 
Feedback capacitance at f = 1 MHz 
Ie= 10mA; VcE= 15 V; Cre typ. 1,9 pF 
MECHANICAL DATA : Dimensions in mm Mark 
Fig. 1 SOT-89. | 
BFQ17=FA 
3 
< 155 
2 
= 
= 


7Z69230.6 


se | 013@) [BO ~ 858 
: <[is}+! 


<— Bg] — 
BOTTOM VIEW 


See also So/dering recommendations. 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter; peak value) | 


Collector-emitter voltage (RBE < 50 0; peak value) 


Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c.) 


Collector current (peak value; f > 1 MHz) 


Total power dissipation up to Tampb = 25 ©C 


mounted on a ceramic substrate 


area = 2,5 cm2; thickness = 0,7 mm 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to collector tab 


From junction to ambient in free air 
mounted on a ceramic substrate 


area = 2,5 cm?: thickness = 0,7 mm 


1) Ic = 10 mA. 
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VCBOM 


~VCERM 


VCEO 
VEBO 


Iq 
Icom 


max. 40 
max. 40: 
max. — (25 | 
max. . 2... 
max. 150 _ 
max. 300° 
max. 1 
~65 to + 150 
max. 150 
30 


125 


2G 
oC 


K/W 


K/W 


N-P-N H.F. Wideband transistor 


CHARACTERISTICS 


Tj = 25 OC unless otherwise specified 


Collector cut-off current 


Ig = 0; Vop = 20 V; Tj = 150 °C Icpo. max. = 20s pA 


Saturation voltage 

Ic = 100 mA; Ip = 10 mA VGiisapomex:’s “0,5. V 
D.C. current gain 

Ic = 50mA:Vop= 5V | heR min, 25 

Ic = 150 mA; Veg = 5V hee min, 25 
Transition frequency at f = 500 MHz J) | 

Ic = 150 mA; VcR = 15 V fr typ. 1,2 GHz 
Collector capacitance at f = 1 MHz 

Ip =Ie=0 ;Vop=bVv | Ceo soma, 4 pF 
Feedback capacitance at f = 1 MHz 

Ic = 10 mA: VcR = 15 Vi Tamp = 25 °C Cre typ. «1,9 ~~ pF 


Max. unilateral power gain (sre assumed to be zero) 


Me? Tie [21 — [soe [2) 


Ic = 60 mA: VCE = 15 V: Tamb = 25 °C; | 
f = 200 MHz - GUM typ. 16 dB 
f = 800 MHz GUM typ. 6,5 dB 


1) Measured under pulse conditions. 
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Fig. 4. le = ig = 0; f= 1 MHz; Tj = 25 °C; 
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BFQ18A 


N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-89 envelope intended for application in thick and thin-film circuits. 
It is primarily intended for MATV purposes. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCcBO max. 25 V 


Collector-emitter voltage (open base) — VeEO max. 15 V 
Collector current (d.c.) | | Ic max. 150 mA 
Total power dissipation up to Tamb = 25 °C sy Prot max. 1 W 
Junction temperature Tj max. 150 °C 

Transition frequency. at f = 500 MHz 

Ic = 100 mA; Vcf = 10 V fT typ. 3,6 GHz 
Feedback capacitance at f = 10,7 MHz | 

Ic = 0; Vcfp = 10V | Cre typ. 2° pF 


Intermodulation distortion 
Ic = 80 MA; Vcg = 10 V; Ry = 752 
measured at f(y + q — r) = 793,25 MHz dim max. —60 dB 


MECHANICAL DATA - Dimensions inmm Mark 
Fig. 1 SOT-89. | 
| BFQ18A= FF 
+ aimee a 3 
mae > 
2 
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BOTTOM VIEW 


See also soldering recommendations | 
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RATINGS 
Limiting values in accordance with the Absolute Maximum de (IEC ale : 

- Collector-base voltage (open emitter) | VcBO max. 25 V 
Collector-emitter voltage (open base) _ < VCEQO max. 15 V 
Emitter-base voltage (open collector) | VERO max. . 2V 
Collector current (d.c.) | | Ic max. 150 mA 
Total power dissipation up to Tamp = 25 OC * | Prot max. 1 W 
Storage temperature | : T stg —65 to +150 °C 
Junction temperature | Tp max. 150 °C 


THERMAL RESISTANCE 
From junction to collector tab— | Rth j-tab = 25 K/W 
From junction to ambient in free air * | Rth j-a = 125 K/W 


CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 


D.C. current gain ** : 3 - 
Ic = 50mA; Vere = 10 V ie ms hee min. 25 


Ic = 100 MA; Veg = 10 V- | hee min. 25 
Transition frequency at f = 500 MHz ** | pe | 

Ic = 50mA; VcgE=10V © ue A, fT typ. 3,2 GHz 

Ic = 100 mA; Vce = 10 V | | fr typ. 3,6 GHz 
Collector capacitance at f = 1 MHz | a | 

le =le=0; Vep=10V : : Co typ. 2,0 pF 
Emitter capacitance at f = 1 MHz | | | 

Ic =le=O0;Vep=05V © | | Ce typ. 11 pF 
Feedback capacitance at f = 10,7 MHz : 

Ic =0; Vcfp = 10V ae | Cre typ. 1,2 pF 


* The device mounted on a ceramic subetrate: area = =2, 5 cm?: ; thickness = = 0, 7mm. 
** Measured angel pulse conditions. | : 
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N-P-N H.F. wideband transistor | . BFQ18A 


Intermodulation distortion (see Fig. 2) 
Ic = 80 MA; Veg = 10 V; Ry = 75 Q 
Vp = Vo = 700 mV at f, = 795,25 MHz 
Vqg=Vo-6dB at fq = 803,25 MHz 
Ve =Vo—-6dB atf, = 805,25 MHz 


Measured at fp + q—r)= 793,25 MHz dim max. —60 dB 
5 wH a 
: 11,5nF 
20022 . 
[2c OVccC 
5 wH 2,2 nF 
| _ 
L1 
ee jl 10 nF 
“47 == a | 0 
nF ‘@ 
10m 232256 Strut 
LC | R 
0,68 i : 
lf FE pF 
hea 120) 
()— : O 
Wy 7279132 


Fig. 2 MATV-test circuit (40-860 MHz). 
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BFQI9 


N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a SOT-89 plastic envelope intended for application in thick- and 
thin-film circuits. 

It is primarily intended for use in u.h.f. and microwave amplifiers such as in aerial 
amplifiers, radar systems, oscilloscopes, spectrum analysers etc. 

‘lhe transistor features very low intermodulation distortion and high power gain. Thanks 
to its very high transition frequency, it also has excellent wideband properties and low 
noise up to high frequencies. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcrRo max. 20 V 
Collector-emitter voltage (open base) VcRO max. Is -V 
Collector current (d.c.) Io max. 75 mA 
Total power dissipation up to T,,4, = 87,5 °C Pas max. 500 mW 
Junction temperature dls max. 150 °C 


Transition frequency at f = 500 MHz 


Feedback capacitance at f = 1 MHz 
Iq = 10 mA; Vog = 10 V; Cre typ. 1,3 pF 
Noise figure at optimum source impedance 
Iq = 50 mA; Vog = 10 V; f = 500 MHz; F typ. 3,3 dB 
MECHANICAL DATA Dimensions in mm Mark 


= 4.6 = 
Fig. 1 SOT-89. — 7) B | BFQ19 = FB 
1,6 1,8 3 
<= ee | ak 
| 2 


pli giion 
> <_ t 9 
aus — [OT @[E@ +! +9480 
37 i 
<-(15]> | 
+ (3 0| 


7Z69230.6 


BOTTOM VIEW 
See also soldering recommendations 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 


Collector current (d.c. ) 


Collector current (peak value); f > 1 MHz 


Total power dissipation up to T, 4, = 87,5 °C 
mounted on a ceramic substrate 
area = 2,5 cm?2: thickness = 0,7 mm 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 
From junction to collector tab 


From junction to ambient in free air 
mounted on a ceramic substrate 
area = 2,5 cm?: thickness = 0,7 mm 
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VCBO 
VCEO 
VEBO 


Ic 


max. 20 
max. 15 
max. 33 
max. 75 
max, 150:. 
max. 500 
—~65 to +150 

: Max. : 150 
40 

125 


mW 


° 
oG 


-K/W 


K/W 


N-P-N 1 GHz wideband transistor _ | BFQI9 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Collector cut-off current 


In = 0: Vcp=10V IcRQ max. 100 nA 
D.C. current gain !) 
min. 25 
Ic = 50 mA: V =10V h 
C ™ CE PE typ. 50 
min. 25 
Ic = 75 mA: V =10V I 
Transition frequency at f = 500 MHz !) | 
| min. 4,0 GHz 
Ic = 50 mA: Vcr =10V ; 
C sa ea ne typ. 5,0 GHz 
_ = min. 4,4 GHz 
Ic = 75 mA: VCE =10V | fT typ. 5.5 GHz 
Collector capacitance at f = 1 MHz 
Ip =Ie =0: Veg =:10 V | Ge typ. 1,6 pF 
Emitter capacitance at f = 1 MHz 
Ic =I, =0:VER =0,5V Ce typ. 5, 0 pF 
Feedback capacitance at f = 1 MHz 
I@= 10 mAs Ver =10 Ve Tap = 20 VC Cre typ. 1,3 pF 
Noise figure at optimum source impedance | 
Ic = 50 mA: Vog = 10 V: f = 500 MHz; Tamp = 25 °C F typ. 3,3 dB 
Max. unilateral power gain (Sre assumed to be zero) 
| Sfe |2 | | 
GuM 10). o eS 
(1 — | sje |2)(1 —| Soe | 2) 
Ic = 50 mA: Vor = 10 V: Tamb = 25 °C: . | 
f = 200 MHz 4 o GUM typ. 18,5 dB 
f = 500 MHz oe Pe. Be GUM typ. 11,5 dB 
7,9 dB 


f = 800 MHz me | 3 GUM typ. 


1) Measured under pulse conditions. 
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BFQ67 


N-P-N 2 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-23 envelope. It is designed for wideband application in the GHz range, 
such as satellite TV systems (SATV) and repeater amplifiers in fibre-optical systems. The device features 
a very high transition frequency and a very low noise figure up to high frequencies. 


QUICK REFERENCE DATA 


Collector-base voltage, open emitter Vcspo max. 20 V 
Collector-emitter voltage, open base VcCEO max. 10 V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tamb = 70 °C Prot max. 180 mW 
Junction temperature qj max. 150 °C 
D.C. current gain 

Ic=15 mA; Vep=5V hFe typ. 100 
Transition frequency at f = 500 MHz 

Ic =15mMA;VcE=8V fr typ. 7,5 GHz 
Maximum unilateral power gain at f = 2 GHz 

Ic =15mA;VcE=8V GuM typ. 8,0 dB 
MECHANICAL DATA | Dimensions in mm 
Fig. 1 SOT-23. Mark : V2 


3 
0,1 
10° — P| |< ? 
max ls 2 
ES | \ 10° 


7Z66908.10 


TOP VIEW 
If required, the R-version (reverse pinning) is available on request. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) VcRso max. 20 V 
Collector-emitter voltage (open base) VCEO max. 10 V 
Emitter-base voltage (open collector) VERO max. 20 V 
Collector current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tarp = 70 OC * Prot max. 180 mW 
Storage temperature T stg —65 to+ 150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to ambient in free air* Rth j-a = 430 K/W 


CHARACTERISTICS 
dpe °C unless otherwise specified 


Collector cut-off current 


le =O0;Vep=5V IcBO max. 50 nA 
D.C. current gain | 

lc = 15 mA; Vep=5V hee typ. 100 
Transition frequency at f = 500 mHz 

Ic=15 mA; Vee =8V fr typ. 7,5 GHz 
Collector capacitance at f = 1 MHz 

lr =ip = 0;Vcp=8V Co typ. 0,7 pF 
Emitter capacitance at f = 1 MHz | 

Ic =i = 0; Veg =0,5 V Ce typ. 1,3 pF 
Feedback capacitance at f= 1 MHz 

ic =0;VcE=8V Cre typ. 0,5 pF 
Maximum unilateral power gain (sya assumed to be zero) 

| Istel? 

Gum = 10 log —— Se 

[1—Isiel?] [1—Isoe17] 

Ic = 15 MA; VceE = 8 V; 1 = 2 GHz; Tamb = 25 OC GUM typ. 8,0 dB 
Noise figure at f = 2 GHz; Rs = 60 Q; Tamb = 25 OC 

Ic= BmA;VcE=B8V F typ. 2,5 dB 

Ic =15mA;VcE=z=8V F typ. 3,0 dB 


* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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N-P-N 2 GHz wideband transistor 


s-parameters (common emitter) at Vcg = 8 V; typical values. 


10 


15 


20 


1000 
2000 


0,93/ —9,5° 
0,90/ —22,8° 
0,84/ —42,1° 
0,61/ —90,7° 
0,55/—118,0° 
0,54/—135,5° 
0,47/ 177,3° 


0,84/ —14,9° 
0,78/ —36,1° 
0,68/ —63,3° 
0,45/—119,8° 
0,42/—143,5° 
0,43/—155,4° 
0,35/ 169,2° 


0,74/ —22,8° 
0,65/ —51,20 
0,53/ —85,2° 
0,38/—144,40 
0,36/—161,9° 
0,38/ 169,9° 
0,30/ 160,0° 


0,67/ —28,39 
0,57/ —62,8° 
0,46/ —99,5° 
0,36/—154,89 
0,34/ 169,3° 
0,36/ 176,8° 
0,29/ 155,79 


0,63/ —32,5° 
0,52/ —70,8° 
0,42/—108,8° 
0,35/—162,0° 
0,33/—175,19 
0,36/—178,7° 
0,28/—153,5° 


7,07/174,6° 
6,96/163,5° 
6,35/150,4° 
4 40/117,20 
3,24/102,6° 
2,74; 93,5° 
1,57/ 64,50 


15,47/170,5° 
14,35/154,8° 
11,97/137,7° 
6,74/106,1° 
4,55/ 94,79 
3,80/ 87,4° 
2,04/ 63,5° 


25,66/165,6° 
22,19/145,5° 
16,35/126 ,4° 
8,01/ 99,5° 
5,29/ 90,0° 
4,27/ 84,0° 
2,29/ 62,89 


32,67/162,19 
26,66/139,6° 
18,35/120,69 
8,49/ 96,89 
5,55/ 88,49 
4,47/ 82,59 
2,37/ 62,3° 


37,50/159,4° 
29 ,23/135,5° 
19,22/117,4° 
8,69/ 95,0° 
5,62/ 86,99 
4,57/ 81,79 
2,40/ 62,0° 


0,01/83,2°9 
0,03/76,3° 
0,06/66,4° 
0,10/45,7° 
0,12/42,2°9 
0,12/41,2° 
0,15/60,0° 


0,01/80,7° 
0,03/71,1° 
0,05/60,6° 
0,08/49,7° 
0,09/53,8° 
0,10/56,1° 
0,18/69,4° 
0,01/77,5° 
0,03/66,8° 
0,04/58,1° 
0,06/58,0° 
0,09/64,0° 
0,10/66,0° 
0,20/72,6° 


0,01/75,8° 
0,02/64,6° 
0,04/58,7° 
0,06/62,9°9 
0,09/68,4°9 
0,10/69,79 
0,21/73,4° 


0,01/74,2° 
0,02/63,4° 
0,03/59,7° 
0,06/64,9° 
0,09/70,7° 
0,10/71,6° 
0,21/73,8° 


1,00/ —4,59 
0,97/—10,4° 
0,91/—17,9° 
0,67/—32,6° 
0,60/—38,2° 
0,55/—43,6° 
0,47/—65,3° 


0,99/ —7,9° 
0,92/—18,0° 
0,79/—29,0° 
0,47/—40,1° 
0,41/—41,5° 
0,37/—46,7° 
0,34/—63,3° 
0,96/—12,1° 
0,84/—26,3° 
0,64/—38,4° 
0,33/—42,8° 
0,30/—41,2° 
0,27/—47,0° 
0,27/—61,2° 


0,94/—14,9° 
0,78/—31,4° 
0,56/—42,8° 
0,27/—42,8° 
0,26/—39,7° 
0,23/—46,3° 
0,25/—59,8° 


0,93/—17,2° 
0,73/—34,7° 
0,50/—45,0° 
0,23/—41,6° 
0,24/—38,1° 
0,21/—45,0° 
0,24/—58,9° 


BFQ67 


46,/ 
36,4 
29,2 
17,5 
13,7 
11,9 

6,1 


44,5 
35,4 
28,5 
18,6 
14,8 
13,1 

7,3 


43,0 
34,6 
28,0 
19,2 
15,5 
13,6 

7,9 


42,5 
34,2 
27,9 
19,5 
15,7 
13,9 

8,2 


42,0 
34,0 
27,8 
19,6 
15,7 
14,0 

8,2 
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Fig.2 Veg =8V;f= 500 MHz; typical values. 
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Fig. 3 Voge =8V; le =15 mA; 
Tamb = 25 °C; typical values. 


N-CHANNEL SILICON FIELD-EFFECT TRANSISTORS 


Planar epitaxial junction field effect transistor in a microminiature plastic envelope. It is intended for 
low level general purpose amplifiers in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Drain-source voltage +Vps max. 25 V 
Gate-source voltage (open drain) —VGso max. 25 V 
Total power dissipation up to Tamph = 65 °C Prot max. 250 mW 


Drain current 


= mA 
Vps = 10V; Ves = 0 Ipss < ah 
Transfer admittance (common source) = mS 
Ip = 1mA; Vps = 10 V; f = 1 kHz lvfs| 2 ae 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BFR30= M1 
BFR31 = M2 
0,150 
he ee ~0,090 
ys 3 2 


0,1 
10° | |< ’ 
nae max 
Te \ 40° 


7296885 


TOP VIEW 


See also So/dering recommendations. 
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BFR3O 


BFR31 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage see Fig. 2 

Drain-gate voltage (open source) see Fig. 2 
Gate-source voltage (open drain) see Fig. 2 
Drain current 

Gate current 

Total power dissipation up to Tamp = 65 °C** 
Storage temperature range 


Junction temperature 


THERMAL CHARACTERISTICS* 
qj =P x (Rth j-t* Rth t-s + Rth s-al + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient* * 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Gate cut-off current 
—Vces = 10V; Vps =0 
Drain current 
Vps = 10 V; Ves =0 


Gate-source voltage 
Ip = 1mMA; Vps = 10 V 
Ip = 50 vA; Vps = 10 V 


Gate-source cut-off voltage 
Ip = 90,5 nA; Vps = 10 V 


y parameters 

Transfer admittance at f = 1 KHz; Tampb = 25 OC 
Ip =1mA; Vps = 10 V 
Ip = 200 vA; Vps= 10 V 


Output admittance at f = 1 kHz 
Ip = 1mA; Vps = 10 V 
Ip = 200 vA; Vps = 10 V 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


July 1985 


+V DS 
VDGO 
-VGsO 
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IG 
Prot 

T stg 

qj 


—lgss 
IpDss 

—V@s 
—VGs 


—V(P)GS 


|YFs| 


lVfs| 


lYos| 
lYos| 


max. 25 
max. 25 
max. 25 
max. 10 
max. 5 
max. 250 

—65 to+ 175 
max. 175 
= 60 
= 280 
= 90 
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N-channel silicon field-effect transistors BFR 30 
BERS 
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y parameters (continued) 
. BF R30 | BER’ 

Hipul capacitance at f= 1 Mélz BERIO | BERET 

Ip = 1 mA; Vpys = 10 V Cis a 4 

Ip = 200 pA; Vps = 10 V Cys a0 4 
-eedback capacitance at f= 1 MH2; Tapa, 7 25 VC 

In = 1 mA; Vops = 10 V Crs a 1,5 

Iry = 200 WA; Vpyg = 10 V (re a 1,5 
I-quivelent noise voltage 

Iry = 200 ZA; Vps = 10 V 

B=O6 to 100 Hz Vn < 0,5 0.5 uV 
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N-channel silicon field-effect transistors 
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N-channel silicon field-effect transistors B FR30 
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N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N multi-emitter transistor in a plastic SOT-23 envelope intended for application in thick and 
thin-film circuits. The transistor has very low intermodulation distortion and very high power gain. 
It is primarily intended for: 

— Wideband vertical amplifiers in high speed oscilloscopes. 

— Television distribution amplifiers. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO | max. 18 V 


Collector-emitter voltage (open base) VCEO max. 10 V 
Collector current (peak value; f > 1 MHz) ICM max. 100 mA 
Total power dissipation up to Tamb = 65 OC Ptot max. 250 mW 
Junction temperature Tj max. 175 9C 
Feedback capacitance at f = 1 MHz 2 

Ic =2mA;VcE=5V Cre typ. 0,9 pF 
Transition frequency at f = 500 MHz | 

lc =25 mA; VcE=5V tT typ. 2,0 GHz 
Max. unilateral power gain 

Ic = 30 mA; VcE =5 V; f = 200 MHz GUM typ. 22 dB 

Ic = 30 mA; VcgE = 5 V; f = 800 MHz GUM typ. 10,5 dB 


Intermodulation distortion at Tamb = 25 OC 
lc = 30 mA; VcE =5V; RL =37,52 
Vo = 100 mV at fp = 183 MHz 
Vo = 100 mV at fg = 200 MHz 


measured at f(2q—p) = 217 MHz dim typ. —60 dB 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. 
Marking code 
BFR53 =N1 
3 
2 — 
1 


max TOP VIEW 7Z66908.10 


If required, the R-version (reverse pinning) is available on request. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) see Fig. 3 | VcBo 
Collector-emitter voltage (open base) see Fig. 3 VCEO . 
Emitter-base voltage (open collector) see Fig. 3 VEBO 
Collector current (d.c.) Ic 
Collector current (peak value: f > 1 MHz) Icom 
Total power dissipation up to Tamb = 65 °C** | Prot 
Storage temperature T stg 
Junction temperature Tj 


THERMAL RESISTANCE * 


From junction to ambient* * Rth j-a 


CHARACTERISTICS 
as 25 OC unless otherwise specified 
Collector cut-off current 


Ie =0; Veg =10V ICBO 
(D.C. current gain | 

Ic =25 mA; VcE=5V | hFE 

lc =50 mA; VcE=5V hFE 
Transition frequency at f = 500 MHz 

lc =25 mA; VceE=5V fT 
Collector capacitance at f = 1 MHz 

leE=le=0;VcR=5V 7 7 Cec 
Emitter capacitance at f = 1 MHz 

Ic =le=0;VeER=05V Ce 
Feedback capacitance at f = 1 MHz 


Ic =2 mA; VcE = 5 V; Tamb = 25 OC Cre 


% 


See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max 18 
max 10 
max 2,5 
max 50 
max 100 
max. 250 
—65 to +175 
max. 175 
= 430 
max. 50 
min. 25 
min. 25 
typ. 2,0 
typ. 0,9 
typ. 1,5 
typ. 0,9 


oC 


K/W 


nA 


GHz 


pF 


pF 


pF 


N-P-N H.F. wideband transistor 


Noise figure at f = 500 MHz 4 


lc =2 mA; VcE =5 V; Tamb = 25 OC 


Gs = 20 mS; Bs is tuned F max. 5,0 dB 


Max. unilateral power gain (s;e@ assumed to be zero) 
Gum = 10 log —————-—___-— 


Ic = 30 mA; VcE = 5 V; f = 200 MHZ; Tamb = 25 OC GUM typ. 22 dB 
Ic = 30 mA; VcE = 5 V; f = 800 MHz; Tamb = 25 OC GuM typ. 10,5 dB 


Intermodulation distortion 4 
lc = 30 MA; VcE =5 V; RL = 37,52 


Vo = 100 mV at fp = 183 MHz 
Vo = 100 mV at fg = 200 MHz 


measured at f(2q—p) = 217 MHz dim typ. —60 dB 


680pF 
© 
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Fig. 2 Test circuit. 


4 Crystal mounted in a BFW30 envelope. 
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Fig. 3 Voltage derating curves. 
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N-P-N H.F. wideband transistor 
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Fig. 5 Tj = 25 OC; typical values. 
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Fig. 7 Voce =5 V; Tj = 25 OC. 
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Fig. 8 VcE =5 V; Tj = 25 OC; typical values. 
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Fig.9 Voge =5 V; f= 500 MHz; 


Tj = 25 OC; typical values. 
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iT = 25 OC; typical values. 


N-P-N H.F. wideband transistor 
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crystal mounted in BFW 30 envelope ! 


(ADV) are hile ee 
PPro esoaniie tel 
50 LL is 


- 50 


0 50 Gg (mA/V) 100 


Fig. 11 Circles of constant noise figure; VcgE =5 V; Fig. 12 Vcp=5V;Ic= 30 mA; 
Ic = 2 mA; f = 500 MHz; Tamb = 25 OC; typ. values. Tamb = 25 OC; typical values. 
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N-P-N H.F. wideband transistor 


Tamb = 28 @C; typical values. 


Output impedance derived fram 
output reflection coefficient Sq 
coordinates in ohm x 50. 


Tamb = 25 OC; typical values. 


Forward transmission coefficient sfe. 
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'N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-23 envelope. It is primarily intended for use in u.h.f. and microwave 
amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscilloscopes, 
spectrum analysers etc. The transistor features low intermodulation distortion and high power gain; 
thanks to its very high transition frequency, it also has excellent wideband properties and low noise 


up to high frequencies. 
P-N-P complement is BFT92. 


QUICK REFERENCE DATA 
Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (d.c.) 

Total power dissipation up to Tamb = 60 OC 
Junction temperature 


Transition frequency at f = 500 MHz 
Ic =14 mA; VcE = 10 V 


Feedback capacitance at f = 1 MHz 
Ic =2 mA; VcE=10V 


Noise figure at optimum source impedance 
Ic = 2 mA; VCE = 10 V; f = 500 MHz 


Max. unilateral power gain 
lc = 14 mA; Vce = 10 V; f = 500 MHz 


Output voltage at djp, = —60 dB (see Fig. 2) 
lc = 14 mA; VcE = 10 V; Ry = 75 Q; Tamb = 25 OC 
fio+q—r) = 493,25 MHz 
MECHANICAL DATA 
Fig. 1 SOT-23. 


0,1 
410° —P>| |< ’ 
max Rats 
Te \ 10° 


If required, the R-version (reverse pinning) is available on request. 


GUM 


Vo 


7Z66908.10 


max. 
max. 
max. 
max. 


max. 


typ. 


typ. 


typ. 


typ. 


typ. 


20 V 
15 V 
25 mA 
200 mW 
150 OC 


50 GHz 


0,4 pF 


2,4 dB 


18,0 dB 


150 mV 


Dimensions in mm 


Marking code 


BFR9Q2 =P1 


=(0,2 [a] B | 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Ermnitter-base voltage (open collector) 


Collector current (d.c.) 


Total power dissipation up to Tamp = 60 9C** 


Storage temperature 


Junction ternperature 


THERMAL RESISTANCE* 


From junction to ambient** 


CHARACTERISTICS 
EeZo OC unless otherwise specified 
Collector cut-off current 

le =O;VcRp=10V 


D.C. current gain 
ic = 14mA; Vee =10V 
Transition frequency at f = 500 MHz 
lo = 14 mA; VceE = 10V 
Collector capacitance atf=1MHz 
lp =le =O; Vep=10V 
Emitter capacitance at f= 1 MHz 
Ic = le = 0; VER =0,5 V 


Feedback capacitance at f= 1 MHz 


* 


See Thermal characteristics. 


VCBO 
VCEO 
VEBO 
IC 
Prot 

T stg 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max. 20 V 
max. 15 V 
max. 2V 
max. 25 mA 
max. 200 mW 
—65 to +150 °C 
max. 150 °C 
= 430 K/W 
max. 50 nA 
min. 25 

typ. 50 

typ. 5,0 GHz 
typ. 0,75 pF 
typ. 0,8 pF 
typ. 0,4 pF 


N-P-N 1 GHz wideband transistor 7 , BFR92 


Noise figure at optimum source impedance* 


Ic =2 mA; VcE = 10 V; f = 500 MHz; Tampb = 25 OC F typ. 2,4 dB 
Max. unilateral power gain (spe assumed to be zero) 
ste |? 
Ghia tO ege a tee 
[1—I|sje|?] [1—Isoe!? ] | 
Ic = 14 mA; VcE = 10 V; f = 500 MHz; Tamb = 25 PC GuM typ. . 18,0 dB 


Output voltage at djm = —60 dB (see Fig. 2) 
(DIN 45004B; par. 6.3.: 3-tone) 
Ic = 14 mA; VceE = 10 V; RL =75 2 


Vp = Vo at dim = —60 dB; fy = 495,25 MHz 


Vq =Vo —6 dB ; fg = 503,25 MHz 
Vr =Vo —6 dB > fp = 505,25 MHz 
measured at f(5+q—r) = 493,25 MHz | Vo typ. 150 mV 


16. 


” 7Z62677 


Fig. 2 Intermodulation test circuit. 


L1=4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. dia. 4 mm 
L2 = L3 = 5 pH (code number: 3122 108 20150) 


* Crystal mounted in a BFR9O envelope. 
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Fig. 3 Power derating curve. 
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N-P-N 1 GHz wideband transistor 


7262669 


0 10 20 Ic (mA) 30 


Fig.4 Voce =10V; Tj = 25 OC: typical values. 
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Fig.6 Veg = 10 V; f = 500 MHz; Tj = 25 9C; 
typical values. 
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25 OC; typical values. 
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N-P-N 1 GHz wideband transistor BFR92 
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Fig. 10 Voge = 10 V; Ic = 14 MA; Tamb = 25 OC; Fig. 11 Circles of constant noise figure; 
typical values. VckE = 10 V; Ic = 2 mA; f = 500 MHz; 


Tamb = 25 9C; typical values. 
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0.2 
Fig. 12 VceE=10V; Ic = 14 mA; 
amb = 25 9C; typical values. 


Fig. 13 Vege =10V; Ic =14 mA, 
mb = 25 OC; typical values. 


ission coefficient Sre 


120° SS —<E0° 
Reverse transmiss a 
90° 
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BFR92A 


N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-23 envelope. It is primarily intended for use in v.h.f./u.h.f. broadband 
amplifiers. The transistor features: 


@ low noise; 

@ low intermodulation distortion; 
@ high power gain. 

P-N-P complement is BFT92 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open-base) VCEO max. 15 V 
Collector current (d.c.) le max. 25 mA 
Total power dissipation up to Tamph = 60 OC Ptot max. 200 mW 
Junction temperature qj max. 150 OC 
Transition frequency at f = 500 MHz 

Ic = 14 mA; VcE = 10 V fT typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

lc =0;VceE=10V Cre typ. 0,35 pF 
Noise figure at Rs = 60 2 

lc =4 mA; VceE = 10 V; f = 800 MHz F typ. 1,8 dB 


Output voltage at djp, = —60 dB 
Ic = 14mA;VceE=10V; RL =75Q 


F(o+q—r) = 793,25 MHz Vo typ. 150 mV 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. | 

Marking code 
0,150 BFR92A = P2 
0,090 


2 
0,1 
10° —~| \<«— ’ 
max ea ‘ 
i Viger 


max 7Z66908.10 


TOP VIEW 
lf required, the R-version (reverse pinning) is available on request. 
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BFR9O2A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) VCBO max. 20 V 
Collector-emitter voltage (open base) | VCEO max. 15 V 
Emitter-base voltage (open collector) VEBO max. 2,0 V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tamp = 60 9C** Ptot max. 200 mW 
Storage temperature 3 , Tstg  _ —65 to +150 OC 
Junction temperature Tj max. 150 9C 


THERMAL RESISTANCE* 
From junction to ambient* * Rthj-a = 430 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le =0;VcR=10V ICBO max. 60 nA 

D.C. current gain : 
40 

in = 14 “Vap Ss 5 min. 

c= 14 mA; VcE = 10 V hfe fn 90 
Transition frequency at f = 500 MHz 

lc = 14 mA; VcE=10V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 

l—E =le=0; VeRp=10V Ce typ. 0,6 pF 
Emitter capacitance at f = 1 MHz . 

lc=le=0; VER =O05V Ce typ. 1,2 pF 
Feedback capacitance at f = 1 MHz 

lc = 0; VcE = 10 V; Tamb = 25 OC Cre typ. 0,35 pF 
Noise figure at Tamb = 25 OC 

Ic =4 mA; VcE = 10 V; Rs = 60 Q; f = 800 MHz F typ. 1,8 dB 
Maximum unilateral power gain (sre assumed to be zero) 

Gym = 10 log ald 

UM = reer renner nenenenveneemeren semanas 
[1—Isje|?] [1—Isoe |? ] 
Ic = 14 mA; VcgE = 10 V; f = 800 MHZ; Tamb = 25 OC GuM typ. 15,5 dB 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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BFR9O2A 


N-P-N 1 GHz wideband transistor 


Output voltage at djp, = —60 dB (see Figs 2 and 17)* 


(DIN 45004B, par. 6.3: 3-tone) . 
Ic = 14 mA; Veg = 10 V; Ry = 75 Q; VSWR < 2; Tamp = 25 OC 


Vp = Vo at dim = —60 dB; fy = 795,25 MHz 


Vq = Vo —6 dB ; fg = 803,25 MHz 
Vr> =Vo —6 dB ;f, = 805,25 MHz 
Measured at f(p+q—r) = 793,25 MHz Vo typ. 150 mV 


Second harmonic distortion (see Figs 2 and 18)* 
Ic = 14 mA; Voce = 10 V; Ry = 75 2; VSWR < 2; Tamp = 25 OC 
Vp = 60 mV at fo = 250 MHz 
Vg = 60 mV at fg = 560 MHz 


measured at f(p+q) = 810 MHz | d5 typ. —50 dB 
2,2 nF 
2,2 nF = O'CE 
+Vpp O 
V4 
ai L3 
33 kQ 2 ne 
1 nF 
L1 | | |300.2 TAT t—o 752 

F 


3,3 pF |i8.0 0,82 pF 
7, 43 | 7283400 
Fig. 2 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1 = L3=5 uwH micro choke 
L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm; winding pitch 1mm 


* Measured on same crystal in a SOT-37 envelope (BFR90A). 
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-BFRO2A | 


Fig. 3 Input impedance derived from 
fl oefficient s; 


input reflection c Ic Sj 


co-ordinates in ohm x 50. 
Vce = 10 V; Ic = 14 mA; Tamb = 25 OC; 
typical values. 
90° 
kf, ' 
(/7 c\\ i 
5 1 
ep AL f'- 
Fig. 4 Reverse transmission coe fficient Sre. ‘5 
VcE = 10 V; Ic = 14 mA; Tamb = 25 OC; 
typical values. 90 2846 
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N-P-N 1 GHz wideband transistor BFR9O2A 


x (HY 


. 1000 8.500 Ly, 
\ Pe | / 12004 3992100 MHz 
aaa C x yy 
Fig. 5 Output impedance derived from NN fo ee Af! 
output reflection coefficient soe NN ae a a2 
co-ordinates in ohm x 50. 0,5 —~ Ee gee 
VcE = 10V; Ic = 14 mA; Tamb = 25 OC; Se eer 
1 7Z84602.1 


typical values. 


Fig. 6 Forward transmission 
coefficient Sfe. 

VceE = 10 V; Ic = 14 mA; Tamp = 25 OC; 
typical values. 


7Z84600.1 
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BFRO2A 


s-parameters (common emitter) at Vce = 5 V; Tamb = 25 OC; typical values. 


Ic 
mA 


20 


f 
MHz 


40 
100 
200 
500 
800 
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Sie 


0,88/ —8,9° 
0,86/ —21,99 
0,80/ —42,2° 
0,61/ —87,2° 
0,48/—117,49 
0,44/—133,8° 
0,41/—147,6° 


0,75/ —14,4° 
0,70/ —34,0° 
0,60/ —61,7° 
0,40/—111,1° 
0,32/—139,7° 
0,30/—153,2° 
0,29/—166,2° 


0,61/ —21,19 


0,54/ —48,59 


0,42/ —82,19 
0,30/—132,3° 
0,26/—158,0° 
0,25/—168,3° 
0,25/—179,3° 


0,53/ —26,0° 
0,45/ —58,1° 
0,36/ —94,4° 
0,27/—142,80 
0,25/—166,0° 
0,24/-174,8° 
0,24/ 174,80 


—0,45/ —33,19 


0,38/ —71,8° 
0,31/—110,6° 
0,26/—154,5° 
0,25/—174,2° 
0,25/ 178,5° 
0,26/ 169,9° 


—Sre 


0,009/83,6° 
0,022/78,3° 
0,041/69,0° 
0,073/54,9° 
0,086/52,7° 
0,092/54,2° 
0,099/57,5° 


0,008/81,8° 
0,020/74,2° 
0,034/65,0° 
0,057/61,1° 
0,074/65,5° 
0,086/68,2° 
0,100/70,9° 
0,008/79,7° 
0,017/71,4° 
0,028/65,2° 


-0,050/69,0° 


0,072/73,7° 
0,088/75,2° 
0,104/76,6° 


0,007/78,6° 
0,016/70,5° 
0,025/66,6° 
0,049/72,5° 
0,072/76,5° 
0,088/77,4° 
0,105/78,4° 


0,007/77,0° 
0,015/69,5° 
0,023/68,3° 
0,047/75,5° 
0,071/78,7° 
0,088/79,3° 
0,104/80,0° 


Sfe 


6,7/174,20 
6,5/164,2° 
6,0/149,20 
4,2/119,19 
3,1/100,5° 
2,6/ 91,40 
2,2/ 84,30 


14,4/170,2° 
13,3/155,39 
10,9/135,8° 
6,2/106,99 
4,2/ 92,49 
3,4/ 85,39 
2,9/ 79,6° 


22,9/165,2° 
19,8/145,8° 
14,4/124,79 
7,1/ 99,6° 
4,7/ 87,8° 


— 3,8/ 82,20 


3,2/ 77,59 


27,7/162,4° 
22,6/140,7° 
15,6/119,7° 
7,3/ 96,9° 
4,7/ 86,1° 
3,8/ 80,5° 
3,2/ 76,20 
32,3/158,8° 
24,7/135,0° 
16,0/114,6° 
7,2/ 94,3° 


| 4,7/ 84,39 


3,7/ 79,19 
3,2/ 74,9° 


Soe 


1,00/ —2,7° 
0,98/ —6,6° 
0,94/—12,20 
0,81/—20,2° 
0,74/—22,9° 
0,71/—24,2° 
0,70/—25,7° 
0,99/ —4,9° 
0,94/—11,20 
0,84/—17,9° 
0,67/—21,9° 


~ 0,62/—22,20 
0,61/—22,8° 


0,60/—24,0° 
0,97/ —7,3° 
0,88/—15,5° 
0,74/—20,8° 
0,59/—20,5° 
0,56/—20,3° 
0,56/—20,9° 
0,55/—22,1° 
0,96/ —8,7° 
0,85/—17,2° 
0,70/—21,0° 


—0,57/—19,1° 
-0,55/—19,1° 
- 0,55/—19,9° 
—0,54/—21,3° 
-0,94/—10,1° 


0,80/—18,49 


~ 0,66/—20,19 


0,56/—17,3° 


— 0,55/—17,89 


0,54/—18,99 
0,54/—20,5° 


N-P-N 1 GHz wideband transistor 


s-parameters (common emitter) at VcE = 10 V; Tamb = 25 OC; typical values. 


20 


0,89/ -—8,7° 
0,86/ —21,2° 
0,80/ —40,99 
0,61/ —85,3° 
0,48/—115,4° 
0,44/-131,4° 
0,40/—145,6° 


0,77/ —13,69 
0,73/ —32,39 
0,62/ —58,8° 
0,41/—107,2°9 
0,32/—135,9° 
0,30/—150,0° 
0,28/—162,99 


0,66/ —19,4° 
0,58/ —44,7° 
0,45/ —76,2° 
0,29/—125,1° 
0,24/—151,8° 
0,24/—162,9° 
0,23/—174,8° 


0,60/ —23,2° 
0,51/ —52,5° 
0,38/ —86,2° 
0,26/—134,3° 
0,22/—159,3° 
0,22/—169,0° 
0,22/ 179,8° 


0,54/ —28,2° 
0,45/ —61,7° 
0,33/ —97,5° 
0,24/—143,7° 
0,22/—166,4° 


0,22/—174,7° | 


0,22/ 176,3° 


0,008/83,6° 
0,021/78,5° 
0,038/69,5° 
0,069/55,8° 
0,081 /53,8° 
0,086/55,5° 
0,093/58,9° 


0,008/81,8° 
0,019/74,7° 
0,032/65,6° 
0,054/61,4° 
0,071/65,9° 
0,082/68,6° 
0,095/71,5° 


0,007/80,1° 
0,017/71,8° 
0,027/65,4° 
0,049/68,7° 
0,070/73,5°9 
0,084/75,2° 
0,099/76,8° 


0,007/78,6° 
0,016/70,6° 
0,025/66,4° 
0,047/72,0° 
0,069/76,2° 
0,085/77,3° 
0,100/78,5° 


0,007/77,4° 
0,015/69,5° 
0,023/67,5° 
0,046/74,4° 
0,069/78,0° 
0,084/78,7° 
0,100/79,7° 


6,8/174,4° 
6,5/164,6° 
6,0/149,6° 
4,3/119,8° 
3,1/101,2° 
2,6/ 92,19 
2,2/ 85,09 


14,2/170,5° 
13,2/155,8° 
11,0/136,8° 
6,3/107,7° 
4,2/ 92,9° 
3,5/ 86,19 
2,9/ 80,5° 


22,5/165,9° 


19,5/147,0°. 


14,5/126,0° 
-7,2/100,6° 
4,7/ 88,8° 
3,8/ 82,6° 
3,2/ 78,3° 


27,2/163,0° 
22,6/141,8° 
15,7/120,7° 
7,5/ 97,8° 
4,8/ 86,8° 
3,9/ 81,3° 
3,3/ 76,8° 


31,7/159,9° 
24,7/136,8° 
16,3/116,2° 
7,4/ 95,3° 
4,8/ 85,2° 
3,8/ 80,1° 
3,3/ 76,0° 


~BFR92A 


1,00/ —2,5° 
0,98/ —6,1° 
0,94/—11,3° 
0,82/—18,7° 
0,75/—21,3° 
0,73/—22,5° 
0,72/—23,9° 


0,99/ —4,5° 
0,95/—10,3° 
0,85/—16,6° 
0,69/—20,4° 
0,64/—20,8° 
0,63/—21,3° 
0,62/—22,4° 


0,97/ —6,6° 
0,90/—14,1° 
0,76/—19,3° 
0,62/—19,2° 
0,59/—19,0° 
0,58/—19,7° 
0,58/—20,9° 


0,96/ —7,9° 
0,86/—15,8° 
0,72/—19,6° 
0,60/—18,0° 
0,57/—18,0° 
0,57/—18,7° 
0,57/—20,1° 


0,95/ —9,1° 
0,82/—16,8° 
0,68/—18,8° | 
0,59/—16,4° 
0,57/—16,9° 
0,57/—17,8° 
0,57/—19,4° 
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N-P-N 1 GHz wideband transistor BFRO2A 


7283399 
4 


ett 

elie 
le! ale ees 

Be dle eet aa feel eee 
Cee eee es eee Re SaaS re 


Ee 


ede esc cece cea) Nala! 
S2eReeeeeee 
Ree Pe he el ci Ne 
ae ee 
Pletal eslee easel 
Bo Marae Used 
fea ae ies aeeslea nal dled 
Pea ee 
Peay ee eee 


hea 
= 
Es 
a 
i 
= 
Ey 
i 
: 
int 


REE ARR SL Ss 
ERSRESESeAe 
ae se ee ad! 
SePeceee seas 


102 104 


wae ite LLL 
f (MHz) f (MHz) 


Fig. 15 Vep=10V; Ic =14mA; Fig. 16 Voce = 10V; lo = 14 mA; 
Tamb = 25 °C; typical values. Tamb = 25 OC; typical values. 


ee NES ST 


| October 1986 493 
{ 


BFR92A 


ees 


z 
BRACE EE 
-o CAE 
eee SRR 
Pa he ANG fh ed he cleches 
Reese = 


10 15 20 


= HERE EEE 


- 


Fe Fe 
es Seeeeee 


RRee ee 
COECE NEC 
Zz PANES tt. 


10 15 20 25 


494 November 1982 


Fig. 17 Veg = 10 V; Vo = 43,5 dBmV = 150 mV; 
F(p+q—r) = 793,25 MHZ; Tampb = 25 OC; 
measured in MATV test circuit (see Fig. 2); 
typical values. 


Fig. 18 Vege = 10 V; Vg = 60 mV; 
f(5+q) = 810 MHZ; Tamp = 25 OC; measured in 
MATV test circuit (see Fig. 2); typical values. 


N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistor in a SOT-23 plastic envelope. It is primarily intended for use in u.h.f. and microwave 
amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscilloscopes, 


spectrum analysers etc. The transistor features very low intermodulation distortion and high power gain; 


thanks to its very high transition frequency, it also has excellent wideband properties and low noise up 


to high frequencies. 
P-N-P complement is the BFT93. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Collector current (d.c.) 
Total power dissipation up to Tamp = 60 °C 
Junction temperature 
Transition frequency at f = 500 MHz 
Ic = 30 mA; Veep =5V 
Feedback capacitance at f = 1 MHz 
lc =2 mA; VcE=5V 
Noise figure at optimum source impedance 
Ic =2 mA; Vcg = 5 V; f = 500 MHz; 


Max. unilateral power gain 

Ic = 30 mA; Veg = 5 V; f = 500 MHz; 
Intermodulation distortion at Tapp = 25 OC 

Ic = 30 mA; Veg = 5 V; Ry = 75 Q; Vo = 300 mV 


MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-23. 


TOP VIEW 
If required, the R-version (reverse pinning) is available on request. 


7266908.10 


max. 150 °C 
typ. 5 GHz 
typ 0,8 pF 
typ 1,9 dB 
typ. 16,5 dB 
typ. -60 dB 


Marking code 
BFR93=R1 


3 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 


Total power dissipation up to Tamb = 60 °C** 


Storage temperature 
Junction temperature 


THERMAL CHARACTERISTICS * 


T) =P x (Reh j-+ t+ Rthts + Rthsa) + Tamb 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient ** 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 
le = 0; Vep=10V 
D.C. current gain 


Ic =30mA; VcE=5V 

Transition frequency at f = 500 MHz “ 
Ic =30mA; VcE=5V 

Collector capacitance at f = 1 MHz 
le =1,=0; Veep = 10 V 

Emitter capacitance at f = 1 MHz 
Ilc=1,=0; Vep=0,5 V 

Feedback capacitance at f = 1 MHz 
Ic =2 mA; Vcg = 5 V; Tamb = 25 OC 


4 Measured under pulse conditions. 
* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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VcBO 
VCEO 
VEBO 
Ic 
Prot 

T stg 


qj 


max. 


min. 


typ. 


typ. 


typ. 


typ. 


typ. 


15 

12 

2,0 

35 

200 

to +150 
150 


60 
280 
90 


1,8 


0,8 


K/W 
K/W 
K/W 


nA 


GHz | 


pF 
pF 


pF 


N-P-N 1 GHz wideband transistor | BFR93 


Noise figure at optimum source impedance * 


Ic = 2 mA; Vcg = 5 V; f = 500 MHz; Tamb = 25 OC F typ. 1,9 dB 
Max. unilateral power gain (s;~ assumed to be zero) 
Istel? 
Gum = 10 log 


(1 — lSiel* ) (T= ISoel”) 


lc = 30 mA; VcE = 5 V; f = 500 MHz; Tampb = 25 OC GuM typ. 16,5 dB 
Intermodulation distortion at Tamp = 25 OC * 
lc = 30 mA; Veg =5V; RL = 75 &; V.S.W.R. <2 


Vp = Vo = 300 mV at tp = 495,25 MHz 
Vqg=Vo—6dB at fy = 503,25 MHz 
Ve =Vo—6dB~ at f, = 505,25 MHz 


Measured at f(p + g — r) = 493,25 MHz dim typ. —60 dB 


16.0. 


”, 7262678 


Fig. 2 Intermodulation test circuit. 


L1 = 4 turns Cu wire (0,35); winding pitch 1 mm; int. dia. 4mm 
L2 and L3 5 wH (code number: 3122 108 20150) 


* Crystal mounted in a BFR91 envelope. 


January 1987 497 


Ee ol el 
RERREAReESR eee 
Peete eee tebe dO 4 
| ttt tt 


le 
is! 
ied 
i 
he 
ia 
Pas 
a 
AL | 
NS 
as 
= 
a 
= 
00 
Fig. 3 Power derating curve 


(mW) 
200 
100 


January 1987 


498 


N-P-N 1 GHz wideband transistor | | BFR93 
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N-P-N 1 GHz wideband transistor 
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N-P-N 1 GHz wideband transistor 


VcoR=zoOV 
Ic = 30 mA 
Tamb = 29 ue 


Fig. 14. 


Output impedance derived fram 
output reflection coefficient Soe 
coordinates in ohm x 50 


Vop=zsV 

Ic = 30 mA 

; =f 950 

amb — ae 
Fig. 15. 
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BFRO3A 


N-P-N 1 GHz WIDEBAND TRANSISTOR 


N-P-N transistors in a SOT-23 plastic envelope. They are primarily intended for use in v.h.f./u.h.f. 
broadband amplifiers. The transistors feature: 


® low noise; 

@ very low intermodulation distortion; 
@ high power gain; 

@ P-N-P complement to the BFR93 
QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcBO. max. 15 V 
Collector-emitter voltage (open base) VCEQ max. 12 V 
Collector current (d.c.) Ie max. 35 mA 
Total power dissipation up to Tamph = 45 °C Prot max. 250 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

Ic = 30 MA; Voce =5V fT typ. 5 GHz 
Feedback capacitance at f = 1 MHz 

Ic = 0; Vege =5 V; Tamb = 25 OC Cre typ. 0,6 pF 
Noise figure at optimum source impedance 

lc =4 mA; Vce = 8 V; f = 800 MHz F typ. 1,6 dB 


Output voltage at dj, = —60 dB 
Ico = 30 MA; Voce =8 V; RL = 75 Q; Tamp = 25 OC 


f(p+q—r) = 793,25 MHz V6 typ. 425 mV 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BFR93A = R2 

3 
0,150 | 
0,090 
=[0.2@]AlB] 2 


0,1 
10° i max 
max 

ia \ 10° 


nigel 0,48 3 efo1@ [A] 


TOP VIEW 


7266908.10 


If required, the R-version (reverse pinning) is available on request 
See also So/dering recommendations. 
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BFR9O3A 


RATINGS 


Limiting values in accordance with the Absolute Maximum Systern (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 

Collector current (d.c.) 

Total power dissipation up to Tamp = 45 CC** 
Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS* 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient* * 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 
lp =O; Vep=5V 
D.C. current gain& 
Ic =30 mA; Vce=z5V 


Transition frequency at f = 500 MHz4& 
Ic = 30 MA; Vee =z5oV 
Collector capacitance at f = 1 MHz 
lc =Il,=0; Vcp=5V 
Emitter capacitance at f = 1 MHz 
Ic =le=0; Veg =0,5V 
Feedback capacitance at f = 1 MHz 
Ic = 0; Vege =5 V; Tamb = 25 OC 
Noise figure at optimum source impedanceé 
Ic =4 mA; Veg = 8 V; f = 800 MHz 
Ic = 30 mA; Veg = 8 V; f = 800 MHz 
Maximum unilateral power gain (s-¢ assumed to be zero) 
See Figs 10 to 15 
Istel’ 
G (in dB) = 10 log ———__-___-_____ 
a (1 = Isigl?) (1 — [Spel ) 


Io = 30 mA; VcgE = 8 V; f = 800 MHZ; Tamp = 25 OC 


4 Measured under pulse conditions. 
See Thermal characteristics. 
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VCBO 
VCEO 
VEBO 
Ic 
Ptot 

T stg 
qj 


GUM 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


max. 15 
max. 12 
max. 2,0 
max. 35 
max. 250 
—6§5 to + 150 
max. 150 
= 60 
= 280 
= 90 
max. 50 
min. 40 
typ. 90 
typ. 5 
typ. 0,7 
typ. 1,9 
typ. 0,6 
typ. 1,6 
typ. 2,3 
typ. 14 


K/W 
K/W 
K/W 


nA 


GHz 
pF 
pF 
pF 


dB 
dB 


dB 


N-P-N 1 GHz wideband transistor BFR9O3A 


Output voltage at dj,, = —60 dB (see Figs 2 and 16)* 
(DIN 45004B, par. 6.3: 3-tone) 
Ic = 30 MA; VcE = 8 V; RE = 75 Q; Tamp = 25 OC 
Vp = Vo at dim = —60 dB; f, = 795,25 MHz 


Vr = Vo_5 —6 dB if, =805,25 MHz ; 
Measured at F(p+q—-r) = 793,25 MHz . Vo typ. 425 mV 


Second harmonic distortion (see Figs 2 and 17)* 
Ic = 30 mA; Vce =8V; Ry =75 22; Tamb = 25 OC 
Vp = 200 mV at f, = 250 MHz 
Vg = 200 mV at fg = 560 MHz 


measured at f(y+4q) = 810 MHz | do typ. —50 dB 


TnF 


18 Q2 0,68 pF 
| 7282709 


Fig. 2 Intermodulation distortion and second harmonic distortion MATV test circuit. 


L1 = L3 = 5 pH micro choke 
L2 = 3 turns Cu wire (0,4 mm); internal diameter 3 mm; winding pitch 1 mm. 


* Measured on same crystal in a SOT-37 envelope (BFR91A). 
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BFR93A 


S-parameters (common emitter) 


VCE Ic 
V mA 
5 2 
5 5 
5 10 
5 20 
5 30 
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+ 
MHz 


40 
100 
200 
500 
800 

1000 
1200 


40 
100 


~ 200 


500 
800 
1000 
1200 


40 
100 
200 
500 
800 

1000 


1200 


40 
100 
200 
500 
800 

1000 
1200 


40 
100 
200 
500 
800 

1000 
1200 


Sie 


0,89/ —12,40 
0,87/ 30,19 
0,80/ —56,3° 
0,64/—109,5° 
0,57/—140,3° 
0,54/--154,50 
0,53/--166,6° 


0,77/ --19,9° 
0,72/ —46,9° 
0,62/ —81,4° 
0,48/—134,49 
0,45/—159,8° 
0,44/—170,89 
0,43/ 179,89 


0,63/ 29,70 
0,56/ ~66,20 
0,47 /--105,4° 
0,41/-152,00 
0,39/-171,7° 
0,39/ 179,6° 
0,39/ 171,60 


0,47/ —44,2° 
0,42/ —90,79 
0,39/—129,49 
0,37/—165,19 
0,37/ 179,59 
0,36/ 173,0° 
0,37/ 166,29 


0,39/ —56,3° 
0,38/—106,8° 
0,37/—141,69 
0,37/—171,0° 
0,37/ 175,99 
0,36/ 170,0° 
0,37/ 163,99 


Sre 


0,016/82,3° 
0,038/74,2° 
0,067/61,8° 
0,106/44,3° 
0,116/41,8° 
0,119/43,99 
0,124/48,29 


0,015/79,49 
0,033/68,6° 
0,053/57,0° 
0,079/52,6° 
0,099/57,8° 
0,114/61,0° 
0,131/64,2° 


0,013/76,5° 
0,028/64,8° 
0,042/57,8° 
0,070/62,6° 
0,099/67,6° 
0,119/69,19 
0,140/70,5° 
0,012/73,8° 
0,023/63,9° 
0,034/62,9° 


0,067/70,59 | 


0,101/73,29 
0,124/73,4° 
0,148/73,6° 


0,011/72,3° 
0,021/64,5° 
0,032/66,4° 
0,067/73,5° 
0,102/75,2° 
0,126/74,8° 
0,150/74,6° 


Sfe 


7,0/171,8° 
6,7/160,19 
6,0/142,3° 
3,8/110,69 
2,7/ 91,59 
2,2/ 82,89 
L9/. 751° 


15,1/166,8° 
13,5/149,7° 
10,5/128,5° 
5,5/100,59 
3,6/ 85,69 
3,0/ 78,89 
2,5/ 72,99 


24,4/161,0° 
20,0/139,4° 
13,6/118,0° 
6,4/ 94,80 
4,1/ 82,79 
3,4/ 76,79 
2,8/ 71,50 


—-35,2/154,00 


25,4/129,39 
15,6/109,7° 
6,8/ 90,99 
4,4/ 80,39 
3,6/ 75,40 
3,0/ 70,3° 


40,8/149,59 
27,4/124,0° 
16,0/105,8° 
6,9/ 88,99 
4,4/ 79,19 
3,6/ 74,2° 
3,0/ 69,59 


Soe 


0,88/ —4,8° 
0,96/—11,3° 
0,88/—20,1° 
0,69/—31,9° 
0,60/—35,5° 
0,58/—38,0° 
0,56/—40,2° 


0,97/ —8,8° 
0,89/—19,6° 
0,73/—30,3° 
0,51/—37,3° 
0,44/—37,9° 
0,42/—39,3° 
0,41/—40,99 


0,95/—13,5° 
0,80/—17,8°. 
0,59/—37,3° 
0,39/—39,0° 
0,35/—38,29 
0,34/—39,1° 
0,33/—40,7° 


0,90/—19,2° 
0,68/—35,09 
0,47/—41,0° 
0,32/—38,4° 
0,29/—37,4° 
0,29/—38,39 
0,28/—40,0° 


0,86/—22,5° 
0,61/—37,9° 
0,41/—41,19 
0,29/—36,6° 
0,27/—36,0° 
0,27/—37,19 
0,27/—39,0° 


N-P-N 1 GHz wideband transistor 


s-parameters (common emitter) 


VCE 
V 


Ic 
mA 


10 


20 


30 


f 
MHz 


A0 
100 
200 
500 
800 

1000 
1200 


40 
100 
200 
500 
800 

1000 
1200 


40 
100 
200 
500 
800 

1000 
1200 


40 
100 
200 
500 
800 

1000 
1200 


40 
100 
200 
500 
800 

1000 
1200 


Sie 


0,90/ —12,2° 
0,88/ —29,2° 
0,81/ —54,7° 
0,64/—107,0° 
0,56/—138,19 
0,54/—152,6° 
0,52/—165,29 


0,78/ —19,29 
0,73/ —44,6° 
0,63/ —78,19 
0,48/—131,2° 
0,44/—157,3° 
0,42/—168,3° 
0,42/—178,39 


0,66/ —27,7° 
0,58/ —62,0° 
0,48/—100,19 
0,40/—148,29 
0,38/—169,19 
0,37/—178,39 
0,37/ 173,6° 


0,53/ —39,6° 
0,45/ —83,0° 
0,39/—122,09 
0,35/—161,39 
0,35/—177,9° 
0,34/ 175,29 
0,34/ 168,39 


0,47/ —48,0° 
0,41/ —95,5° 
0,36/—132,8° 
0,35/—166,69 
0,34/ 178,89 
0,34/ 172,79 
0,34/ 166,0° 


Sre 


0,015/82,19 
0,036/74,5° 
0,064/62,4° 
0,103/44,9° 
0,112/42,19 
0,116/44,1° 
0,120/48,5° 


0,014/79,4° 
0,032/69,0° 
0,051/57,5°9 
0,077/52,5° 
0,096/57,7° 
0,110/61,0° 
0,126/64,3° 


0,013/76,7° 
0,027/65,4° 
0,041/58,0° 
0,068/62,2° 


0,096/67,4° 


0,116/69,0° 
0,136/70,5° 


0,012/73,8° 
0,023/63,9° 
0,034/62,2° 
0,066/69,7° 
0,098/72,7° 
0,121/73,1° 
0,143/73,4° 


0,011/72,2° 
0,021/63,8° 
0,032/64,9° 
0,065/72,3° 
0,100/74,4° 
0,122/74,4° 
0,145/74,3° 


Sfe 


6,9/171,79 
6,6/160,49 
5,9/143,19 
3,8/111,5° 
2,// 92,29 
2,3/ 83,6° 
1,9/ 75,99 


14,8/166,9° 
13,5/150,4° 
10,5/129,4° 
5 6/101,3° 
3,7/ 86,3° 
3,0/ 79,5° 
2,6/ 73,6° 


24,0/161,5° 


19,9/140,49° 


13,8/119,0° 
6,5/ 95,4° 
4,2/ 83,0° 
3,4/ 77,49 
2,9). 72,5° 


34,7/154,8° 
25,6/130,5° 
15,9/110,6° 
7,0/ 91,4° 
4,5/ 80,7° 
3,7/ 75,89 
3,1/- 71,2° 


40,3/150,89 
27,5/125,4° 
16,4/106,89 
7,1/ 89,69 
4,5/ 79,79 
3,7/ 74,79 
3,1/ 70,39 


BFR93A 


Soe 


0,99/ —4,8° 
0,96/—10,8° 
0,89/—19,2° 
0,71/—30,6° 
0,62/—34,1° 
0,60/—36,4° 
0,58/—38,6° 
0,98/ —8,6° 
0,90/—18,7° 
0,75/—28,9° 
0,53/—35,7° 
0,46/—36,2° 
0,44/—37,5° 
0,43/—39,0° 


0,95/—12,9° 
0,81/—26,3° 
0,61/—35,5° 
0,42/—37,0° 
0,37/—36,2° 
0,36/—37,0° 
0,35/—38,5°9 


0,91/—18,19 
0,70/—33,2° 
0,49/—39,0° 
0,34/—36,2° 
0,31/—35,1° 
0,31/—36,09 
0,30/—37,5° 


0,87/—20,99 
0,63/—35,79 
0,44/—38,9° 
0,32/—34,4° 
0,30/—33,6° 
0,30/—34,7° 
0,29/—36,5° 
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BFR9O3A 
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Fig. 5 Typical values collector capacitance 
le =l,=0;f=1 MHz; Tj = 25 OG: 
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N-P-N 1 GHz wideband transistor BFR9O3A 
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BFR93A 


Fig. 12 Input impedance derived 

from input reflection coefficient sje 
co-ordinates in ohm x 50. ———t 
Veg = 8 V; Ic = 30 MA; Tampb = 25 OC. 


7Z84595.1 


Fig. 13 Reverse transmission 
coefficient So. 
VcE =8 V; Ie = 30 MA; Tamp = 25 OC. 
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N-P-N 1 GHz wideband transistor. BFR93A 
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Fig. 14 Output impedance derived 
from output reflection coefficient Soe 


co-ordinates in ohm x 50. 
Voce =8 V; le = 30 MA; Tamp = 25 OC. 


Fig. 15 Forward transmissi 
effici 


oefficient sfo. 
Voce =8 V; Ic = 30 MA; Tamb = 25 °C. 
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-BFRIO1A 
BFR101B 


N-CHANNEL JUNCTION FIELD-EFFECT TRANSISTOR 


Symmetrical n-channel silicon junction field-effect transistor, designed primarily for use as a source 
follower with the input protected against successive voltage surges by a forward and reverse integrated 
diode. 

QUICK REFERENCE DATA 


Drain-source voltage t+Vps max. 30 V 


Gate-source voltage (open drain) —VGs max. 30V 
Total power dissipation up to Tamb = 60 OC Prot max. 200 mW 
Drain current 

Vps =6 V; Ves = 0: BFRIO1A Ipss 02to1,5 mA 

Vps =6 V; Ves = 0: BFR101B Ipss 1,0to 5,0 mA 
Transfer admittance (common source) 

Vps=6V;Vc6s =0; f= 1kHz: BFRIO1A lYf5| e 1,2 mS 

Vps =6 V: Ves = 0; f = 1 kHz: BFR101B lYfs| > 2,5 mS 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-143. ‘BFR101A = M97 


BFR101B = M98 


7285014.7 <«_ 


TOP VIEW 


See also So/dering recommendations. 
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BFR101A 
BFR101B 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Drain-gate voltage (open source) 
Gate-source voltage (open drain) 
Drain current (d.c.) 

Gate current (d.c.) 


Total power dissipation up to Tamp = 60 °C* 


Storage temperature 
Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air* 


tVps 
VDGO 
—-VGso 
ID 

IG 
Prot 

T stg 

qj 


Rth j-a 


max. 
max. 
max. 
max. 
max. 


max. 


max. 


CHARACTERISTICS with source connected to case for all measurements 


Tamb = 25 °C unless otherwise specified 

Gate leakage current 
Vps=6V;lp=10uA 

Drain current* 
Vps =6 V; Ves =0 

Gate-source cut-off voltage 
Vps=6V;Ip=1uHA 


Small-signal common-source characteristics 
Vps=6 V; Veg =0 

Transfer admittance* 
f= 1 kHz 

Output admittance at f = 1 kHz** 


Input capacitance at f = 1 MHz 
diodes not connected 
Diode capacitance 
Vp = 0; source and drain not connected 


Diode forward voltage 
+l-=10mA 


** Measured under pulse conditions: tp = 100 ms; 6 <0O,1. 
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BFR101A 


< 5 
0,2 to 1,5 

0,2 to 1 
> 1,2 
typ. 10 
< 5 
typ. 0,7 
0,7 to 1,2 


Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


30 V 
30 V 
30 V 
20 mA 
10 mA 
200 mW 
—65 to+ 150 °C 


150 °C 


460 K/W 


BFR101B 


nA 


1to5 mA 


0,5to 2,5 V 


2,5 mS 
50 mS 


5 pF 


0,7 pF 


0,7to 1,2 V 


BFS17 


N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-23 envelope. It is intended for a wide range of v.h.f. and u.h.f. 
applications tn thick and thin-film circurls. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter; peak value) VcCBOM max. 25 V 
Collector-emitter voltage (open base) VCcEQ max. 15 V 
Collector current (peak value) Icom max. 50 mA 
Total power dissipation up to Tamp = 65 PC Prot max. 250 mW 
Junction temperature Tj max. 175 9C 
D.C. current gain 

Ic=2mA; VceE=1V hee 20 to 150 
Transition frequency 

Ic = 25 mA; Veg = 5 V; f = 500 MHz fT typ. 1,3 GHz 
Noise figure 

lc =2 mA; Vege =5 V; Rg = 50 ©; f = 500 MHz F typ. 4,5 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BFS17 =E1 


7Z66908.10 


TOP VIEW 


If required, the R-version (reverse pinning) is available on request. 


November 1986 519 


BFS17 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) . | 
Collector-base voltage (open emitter; peak value) VCBOM max. 25 V 
Collector-emitter voltage (open base} 

Ic = 10 mA VCEO max. 15 V | 
Emitter-base voltage (open collector) VEBO max. 2,5 V 
Collector current (d.c.) Ic max. § 25 mA 
Collector current (peak value) | lom max. § 50 mA 
Total power dissipation up to Tamb = 65 OC** Ptot max. 250 mW 
Storage temperature T stg —65 to +175 °C 
Junction temperature Tj max. 175 °C 


THERMAL CHARACTERISTICS* 
Tj =P (Rth j-t+ Rthtst Rth sa) + Tamb 


Thermal resistance 


From junction to tab Rthjt = 60 K/W 
From tab to soldering points Rthts = 280 K/W 
From soldering points to ambient* * Rthsa = 90 K/W 


CHARACTERISTICS 
T; = 25 °C unless otherwise specified 


Collector cut-off current - ¢ 
le = 0; Veg = 10 V ICBO max. 10 nA 


lp = 0; Veg = 10 V; ie 100 °C ICBO max. 10 pA 
D.C. current gain 

Ic= 2mA;VcE=1V hee 20 to 150 

Ic = 25 mA; Vee =1V hee min. 20 
Transition frequency | 

Ic = 2mA; Vcge =5 V; f = 500 MHz fy typ. 1,0 GHz 

lc = 25 mA; Vcg = 5 V; f = 500 MHz fy typ. 1,3 GHz 
Collector capacitance at f = 1 MHz 7 

le =l,=0; Vecp=10V ! Co max. 1,5 pF 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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= 1 MHz 


Emitter capacitance at f 


=0,5V 


lc=1.=0; Vep 
Feedback capacitance at f = 1 MHz 


typ. 0,65 pF 


Cre 


5V 


lc=1mA; Vee 


4,5 dB 


5V; 
50 Q 


{intermodulation distortion 


2mA; VcE = 
f = 500 MHz; Rs 


Noise figure* 
IC 


6 V; RL = 37,52; Tamb = 25 PC 


_ 


Ic = 10 mA; Vee 
Vo = 100 mV at f 


183 MHz 


p = 
Vo = 100 mV at fy = 200 MHz 
measured at f(2q-p) = 217 MHz 
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Fig. 2 Voltage derating curve. 
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* Crystal mounted in a BFY90 envelope. 
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Fig.6 Vce=1V; Tj = 25 OC; typical values. 
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N-P-N h.f. wideband transistor 
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Fig. 7 Vce = 5 V; f = 500 MHz; Tj = 25 OC; typical values. 


60 7210167 | 7210166 


RGAE FREE RAR ERR CRE BRS 
SReRs SESE Ss RRR PSR REC eReee 
Pp ee oo Par Te 

Sf ESE GRSRS CRRA eee Ee 
a aoe ee 


{EAR ae —— 
a Ba 
2 peepee ith 
senueceeueCessesessetaeeetsees 
op 


| 

| 
ae BECCA EEE I aad eo 
nese eee : 
PRE AEE 
SESRESeSUS7 ADS Uses 


0 AE SESE Ras {| SkGGG CSET EOR awed seeks eae 
500 700 = Vpe (mv) 900 0 10 20 Vep(V) 30 
Fig. 8 VcE = 1V;Tj = 25 °C; Fig.9 Ile = 1le=0; f= 1 MHz; 


typical values. Tj = 25 °C; typical values. 


November 1986 523 


V 
ea (ese as 
=e 

Pee] 

=a 

ae 

cao 

=o 

aes 

1 ee eee 

\ rs eetelenes eters eee 

= tf Bc aaa oad eeeee Ht} 

SS anette 

Seer a emetelt aereeee 

oe 

ep 

eet eee 

ooo 

oh eset oe 

HN 

° SHEN 

Sri ee eet emenes 

eet tp a cae Oe 

SHA ee 

Pre foe ee 

@) oe, RBtti) i ae (ee eS SG 
0.001 001 01 


Fig. 10 Vop=5V;le=2 mA; Zs = optimum; Tj = 25 9C; typical values. 


7210163 


Fig. 11 Vege = 5 V; f= 500 MHz; 


November 1986 


524 


a) 
eas 
EHH 
eee eee Te 
eas ES HN EI 
ae a 2 ee nan 
Pee ea a Css eae eNO GEL 
me Ae (ara FG Govan ONDE Ome GC GREET OS en OO 
ASO SUSE Ee RE | WSN IR: AO a YM CN iG AE 
ee ae a a aS a 
a A OT (cams a i ad Ee COTE 
oe ca ese ter 1d eS aa LE 
Saas! Oeil eA EET ere eer ae a GEE 
ha ae eee eee Pt ee np) 
tea eee Sa ae 0) eG Os EL 
eee eo es EA SoS G0 Goes eee ECE 
See = ee 
oe el CE Sea ic can a LG 
ees eee ee 
eae aI BICD) Come ee mage 
eS ses = eo eee HHH 
CA GC CN Ca NO es Coon 
i Sea Sg a CP 20 COR NE HS On noi 
Pisce ol ip oe le a amr 
TG Gees! ead A ed BICIGG | Resenae Gel a ma 
ot ee et eee s 
Sek a a ee an 
SE ES emer FH 
iti anoemnas ee cco 
CE enero alan ca Ola C1 Saeed Bees CoH 
| 10 100 f (MHz) 10 
10 ery 


od : 
a 

| gy, ai 
ewe il 
wea 


Fig. 12 Vep = 10 V; typical values. 


Rs = 500; Tj = 25 OC; typical values. 


BFS18 
BFS19 


SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors in a microminiature plastic envelope. They are intended for general purpose and h.f. 
applications in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBQO max. 30 V 
Collector-emitter voltage (open base) VCEQ Max. 20 V 
Collector current (d.c.) Ic max. 30 mA 
Total power dissipation up to Tamph = 40 PC Prot max. 250 mW 
Junction temperature Tj max. 150 oC 
D.C. current gain BFS18 BFS19 
Ic =1mA; Vcp = 10 V hee 35 to 125 | 65 to 225 
Transition frequency at f = 100 MHz 
lc=1mA; Vee = 10V fT typ. 200 260 MHz 
Noise figure at f = 100 MHz 
lc =1mMA; Vce = 10 V; Gs = 10 mS F typ. 4 dB 
MECHANICAL DATA | Dimensions in mm Marking code 
Fig. 1 SOT-23. BFS18 = F1 
BFS19 = F2 
0,150 3 
0,090 
ym =2@a[s) , 
ZL 
(chal all aes 
max 
/ \ BFS18R = F4 
— 10° BFS19R = F5 
k aa n max 
\ ‘ 
Pe ere ok 1 
es iad 7Z66908.9 
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TOP VIEW 


R-types are available on request. 
See also So/dering recommendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


VCBO 


Collector-base voltage (open emitter) See Fig. 2 

Collector-emitter voltage (open base) See Fig. 2 
Ic=2mA 

Emitter-base voltage (open collector) See Fig. 2 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to Tamb = 40 °C** 

Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS* 
T= P (Reh j-t t+ Rth ts + Rth sal + Tamb 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient** 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 

le = 0; Veg = 20 V 

le = 0; Vep = 20 V; Tj = 100 °C 
Base-emitter voltage 

Ic =1mA; Vcge=10V 


D.C. current gain 
lc=1mA; Voce =10V 
Transition frequency at f = 100 MHz 
lc=1mA; Vce = 10 V 
Collector capacitance at f = 1 MHz 
l—E=le=0; Vep =10V 
Feedback capacitance at f= 1 MHz 
Ic =1mA; Veg = 10 V 
Noise figure 4 
Ic=1mA; VcE = 10 V; 
Gs = 10 mS = 100 MHz 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


4 Crystal mounted in a BF115 enve 
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VCEO 
VEBO 
Ic 
ICM 
Prot 

T stg 


qj 


—Cre 


max. 30 V 
max. 20 V 
max. 5 V 
max. 30° mA 
max. 30 mA 
max. 250 mW 
—65 to + 150 OC 
max. 150 oC 
= 60 K/W 
= 280 K/W 
= 90 K/W 
< 100 nA 
< 10 pA 
0,65 to 0,74 V 
35 to 125 | 65 to 225 
typ. 200 260 MHz 
typ. 1 pF 
typ. 0,85 pF 
typ. 4 dB 
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Silicon planar epitaxial transistors 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistor in a microminiature plastic envelope. It has a very low feedback capacitance and is 
intended for i.f. and v.h.f. applications in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 30 V 
Collector-emitter voltage (open base) VcEQ max. 20 V 
Collector current (d.c.) Ic max. 25 mA 
Total power dissipation up to Tamp = 40 °C Prot max. 250 mW 
Junction temperature Tj max. 150 °C 
D.C. current gain 
lc=7mMA; VcE=10V hee > 40 
Transition frequency at f = 100 MHz 
lc=5mA; Voce =5V tT typ. 450 MHz 
Feedback capacitance at f = 1 MHz . 
lc=1mA; Voce = 10 V Cre typ. 350 fF 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. 30 BFS20 = G1 
2,8 
3 
0,150 2 
0,090 
~ ’ 
a oe: 
L Ha 
\___ 
40° —| |< 0,1 
ana max BFS20R = G4 
a \ 40° 3 
i \ j max 
1 
Pam my, 
men 30 7Z66908.9 2 
max 


TOP VIEW 


R-types are available on request 


See also So/dering recommendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


VcBO 


Collector-base voltage (open emitter) see Fig. 2 


Collector-emitter voltage (open base) see Fig. 2 
Ic=2mA 

Emitter-base voltage (open collector) see Fig. 2 

Collector current (d.c.) 

Collector current (peak value) 

Total power dissipation up to Tamp = 40 °C** 

Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS * 
qj = Px (Rip j-t + Rtht-s + Rths-a) + Tamb 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient ** 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 
l— = 0; Veg =20V 
le = 0; Vep = 20 V; Tj = 100 °C 


Base-emitter voltage 
Ic =7mA; VcE= 10V 


D.C. current gain 
lc=7mMA; VcE = 10V 


Transition frequency at f = 100 MHz 
lc=5mA; Veg = 10 V 


Collector capacitance at f = 1 MHz 
leE=1le=0;Vcp=10V 


Feedback capacitance at f = 1 MHz 
lc=1mA; VcE= 10V 


* See Thermal characteristics. 


** Mounted on aceramic substrate of 8 mm x 10 mm x 0,7 mm. 


December 1982 


VCEO 
VEBO 
Ic 
ICM 
Prot 

T stg 


qj 


—Cre 


max. 30. 
max. 20 
max. 4 
max. 25 
max. 25 
max. 250 
—65 to +150 
max. 150 
= 60 
= 280 
= 90 
< 100 
< 10 
typ. 740 
< 900 
> 40 
typ. 85 
— 275 
typ. 450 
typ. 0,8 
typ. 350 


oC 
oc 


K/W 
K/W 
K/W 


nA 
pA 


mV 
mV 


MHz 
MHz 


pF 


fF 


Silicon planar epitaxial transistors BFS20 
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Silicon planar epitaxial transistors 
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N-P-N H.F. WIDEBAND TRANSISTOR 


N-P-N transistor in a plastic SOT-23 envelope, primarily intended for use in u.h.f. low power amplifiers 
in thick and thin-film circuits, such as in pocket phones, paging systems, etc. The transistor features 
low current consumption (100 nA —1 mA); thanks to its high transition frequency, it also has excellent 
wideband properties and low noise up to high frequencies. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 8 V 
Collector-emitter voltage (open base) VCEQ max. 5 V 
Collector current (d.c.) Ic max. 6,5 mA 
Total power dissipation up to Tampb = 125 OC Prot max. 50 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

Ilc=1mA; VcE=1V fy typ. 2,3 GHz 
Feedback capacitance at f = 1 MHz 

Ic=1mMA;VceE=1V Cre max. 0,45 pF 
Noise figure at optimum source impedance 

Ic = 1mA; Vcg = 1 V; f = 500 MHz typ. 3,8 dB 
Max. unilateral power gain 

Ic = 1mMA; Veg = 1 V; f = 500 MHz GuM typ. 18 dB 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BFT25=V1 

3 
0,150 
0,090 2 


0,1 
40° —p]} j-<—— ’ 
max haa 

an ‘ 10° 


7Z66908.10 


TOP VIEW 


If required, the R-version (reverse pinning) is available on request. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
| VceBo 
VCEO 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 


Collector current (peak value; f > 1 MHz) 
— Total power dissipation up to Tamp = 125 °C** 


Storage temperature 
Junetion temperature 


THERMAL CHARACTERISTICS*® 
T 


j~ Px (Reh j-t * Rthes + Rihsal + Tamb 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient* * 


CHARACTERISTICS 


Tj = 25 SC unless otherwise specified 


~ Collector cut-off current | 


D.C, current gain 
Ic = 10 vA; Vef=1V 


lo = 1mA; Veeety 


Saturation voltages 


Transition frequency at f = 500 MHz 
Ic=1mA:Vce=1V 


& 


See Thermal characteristics. 


_ ** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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VEBO 
Ic 
ICM 
Prot 

T stg 


T; 


VCEsat 
VBEsat 


VCEsat 
VBEsat 


fT 


max. 
Max. 
Max. 
max. 
Max. 


max. 


8 V 

5 V 

2V 
6,5 mA 
10 mA 
50 mW 


~65 to + 150 OC 


Max. 


150 °C 


60 K/W 
280 K/W 
90 K/W 


50 nA 


200 mV 
750 mV 


175 mV 
900 mV 


1,2 GHz 
2,3 GHz 


N-P-N h.f. wideband transistor 


Collector capacitance at f = 1 MHz 


le =1le=0; Vep=0,5 V Ce. max. 0,6 pF 
Emitter capacitance at f = 1 MHz 
Ic =1,=0; Veg =O Co max. 0,5 pF 
Feedback capacitance at f = 1 MHz | | 
lo = 1mMA; Vee = 1 V; Tamp = 25 OC Cre max. 0,45 pF 
Noise figure at optimum source impedance 
le = 0;1-mA; Vee = 1 V; f= 500: MHZ; Tap = 25 OC E - typ. 5,5 dB 
Ic = 1mA; Veg = 1 V; f = 500 MHz; Tamp = 25 OC F typ. 3,8 dB 
Maximum unilateral power gain (s-@ assumed to be zero) 
, | Ste |” 
G (in dB) = 10 log ——-——.-——______ 
abs. eee ee 
Ic =1mA; Vcg = 1 V; f = 200 MHz; Tamp = 25 OC | | Gum . typ. 25,0 dB 
Ic = 1mA; Vcg = 1 V; f = 500 MHZ; Tamp = 25 OC Gum typ. 18,0 dB 
Ic = 1 mA; VcgE = 1 V; f = 800 MHZ; Tamp = 25 PC GuM typ. 12,0 dB 
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Fig. 2 Power derating curve. 
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BFT25 


7267353 
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25 °C; typical values. 


Fig. 3 Vep=1V; Tj 
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500 MHz; Tj = 25 OC: typical values. 


Fig.4 Voce =1V;f 
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N-P-N h.f. wideband transistor | BFT25 
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BFT46 


N-CHANNEL SILICON FET 


N-channel silicon epitaxial planar junction field-effect transistor in a microminiature plastic envelope. 
The transistor is intended for low level general purpose amplifiers in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Drain-source voltage +Vps max. 25 V 
Gate-source voltage (open drain) -VGso max. 25 V 
Total power dissipation up to Tamp = 65 PC Prot max. 250 mW 
Drain current 
zs Qn > 0,2 mA 
Vps= 10V; Ves=0 Ipss < 15 mA 
Transfer admittance (common source) 
Ip = 0,2 mA; Vps= 10 V; f= 1 kHz lYfsl > 0,5 mS 
Equivalent noise voltage 
Vps = 10 V; Ip = 200 vA; B = 0,6 to 100 Hz Vin < 0,5 pV 
MECHANICAL DATA Dimensions in mm | Marking code 
Fig. 1 SOT-23. BFT46 = M3 
0,150 
~,0,090 


0,1 
10° ial | Ee 
max max 
yo \ 10° 


ly wicked | 10,1] A |B | 7296885 


TOP VIEW 


See also So/dering recommendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (fEC 134) 


Drain-source voltage 

Drain-gate voltage (open source) 
Gate-source voltage (open drain) 
Drain current 


Gate current 


Total power dissipation up to Tampb = 65 PC ** 


Storage temperature range 


Junction temperature 


THERMAL CHARACTERISTICS* 


Tj — Tamb 
Rthj-t + Rthts + Rths-a = ar eka 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient** 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Gate cut-off current 
-VGos=10V; Vps=0 
Drain current ** 
Vps = 10V; Vgg=0 


Gate-source voltage 
Ip = 50 uA; Vps= 10 V 


Gate-source cut-off voltage 
Ip = 0,5 nA; Vps= 10 V 


y- parameters at f = 1 kHz; 
Vps = 10 V; Vgs = 0; Tamb = 25 °C 
Transfer admittance 
Output admittance 
Vps = 10 V; Ip = 200 vA; 
Transfer admittance 
Output admittance 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. | 
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*Vps 
VDGO 
-VGso 
ID 

IG 
Prot 

T stg 


qj 


Rth j-t 
Rthts 
Rths-a 


-lq@ss 
Ipss 
-VGS 


-V(P)GS 


lYfsl 
lYos| 


lyfsl 
lYos! 


max. 25 
max. 25 
max. 25 
max. 10 
max. 5 
max. 250 
—65 to +175 
max. 175 
= 60 
= 280 
= 90 
< 0,2 
> 0,2 
< 1,5 
> 0,1 
< 1,0 
< 1,2 
> 1,0 
< 10 
> 0,5 
< 5 


°C 
0: 


K/W 
K/W 
K/W 


mA 
mA 


N-channel silicon FET 


Input capacitance at f = 1 MHz; 

Vps = 10 V; Ves = 0; Tamp = 25.9C Cis < 
Feedback capacitance at f = 1 MHz; 

Vps = 10 V; Ves = 9; Tamb = 25 OC Crs < 
Equivalent noise voltage 

Vps = 10 V; Ip = 200 HA; Tamp = 25 OC 

B = 0,6 to 100 Hz Vin < 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistor in a microminiature plastic envelope. It is primarily intended for use in u.h.f. and 
microwave amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, 
oscilloscopes, spectrum analysers, etc. 


The transistor features low intermodulation distortion and high power gain; thanks to its very high 
transition frequency, it also has excellent wideband properties and low noise up to high frequencies. 


N-P-N complements are BF R92 and BFR92A. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) -VcBO max. 20 V 
Collector-emitter voltage (open base) -VcEQ max. 15 V 
Collector current (d.c.) —lIe max. 25 mA 
Total power dissipation up to Tamph = 60 °C Prot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

-lc = 14 mA; -VcgE = 10 V fr typ. 5 GHz 
Feedback capacitance at f = 1 MHz 

-lc¢ = 2mA;-VceE = 10 V; Tampb = 25 OC Cre typ. 0,7 pF 
Noise figure at optimum source impedance 

-I¢ = 2 mA; -Vce = 10 V; f = 500 MHz; Tamp = 25 OC F typ. 2,7 dB 
Max. unilateral power gain . 

—I¢ = 14 mA; -Vcg = 10 V; f = 500 MHz; Tamp = 25 OC Gum typ. 18 dB 


Intermodulation distortion at Ta,p = 25 OC 

~Ic¢ = 14 mA;-Vce = 10 V; Ry = 75 Q; Vo = 150 mV 

Fip +q — r) = 493,25 MHz dim typ. -60 dB 
a ac a el at ee es Ve 


MECHANICAL DATA 


(See next page). 


See also Soldering recommendations. 
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MECHANICAL DATA Dimensions in mm 


Fig. 1 SOT-23. 


7266908.10 


TOP VIEW 
if required, the R-version (reverse pinning) is available on request. 


_ RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) -VCBO 
Collector-emitter voltage (open base) -VCEO 
Emitter-base voltage (open collector) -VEBO 
Collector current (d.c.) -l¢e 
Collector current (peak value; f > 1 MHz) -lcw 
Total power dissipation up to Tampb = 60 °C ** Prot 
Storage temperature T stg 
Junction temperature Tj 


THERMAL CHARACTERISTICS * 
Tj =P (Reh j-e«+ Rth ts + Reh s-a) + Tamb 


Thermal resistance 


From junction to tab | Rth jet. 
From tab to soldering points Rth t-s 
From soldering points to ambient ** Rth s-a 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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BFT92 =WI1 
3 
2 
1 
max. 20 V 
max. 15 V 
max. 2V 
max. 25 mA 
max. 35 mA 
max. 200 mW 
-65 to+ 150 OC 
max. 150 °C 
= 60 K/W 
= 280 K/W 
= 90 K/W 


Marking code 


P-N-P 1 GHz wideband transistor BFT92 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


le =0;-Vcp = 10V -IcBQO max. 50 nA 
D.C. current gain hy min. 20 

-Ic = 14mA;-Vcg = 10 V FE typ. 50 
Transition frequency at f = 500 MHz 

-Ic = 14mA;-Vcg = 10 V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 

le =le=0;-Vep=10V Co typ. 0,75 pF 
Emitter capacitance at f = 1 MHz 

lc =1l,=0;-VeEp =0,5 V Ce typ. 0,8 pF 
Feedback capacitance at f = 1 MHz 

-lc = 2 mA; -Vcg = 10 V Cre typ. 0,7 pF 
Noise figure at optimum source impedance * 

-Iq¢ =2 mA; -Vcg = 10 V; f = 500 MHz F typ. 2,7 dB 
Max. unilateral power gain (s-_ assumed to be zero) 

Stal? 
G = 10 log ———_._—___Y— 
on 9 (T= [sig*) (1 — Boel?) 
-Ic = 14mA;-Vcrg = 10 V; f = 500 MHz GuM typ. 18,0 dB 


Output voltage at dj, = —60 dB (see Fig. 2) 
(DIN 45004B, par. 6.3.: 3-tone) 
-Ic = 14 mA; -Vcg = 10 V; RL = 75 Q 
Vp = Vo at dim = —60 dB; fp = 495,25 MHz 


Vq= Vo —6 dB : fg = 503,25 MHz 
Rr = Vo -6 dB ;f- = 505,25 MHz 
measured at Fip +q-r) = 493,25 MHz Vo typ. 150 mV 


* Crystal mounted in SOT-37 envelope. 
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Fig. 2 Intermodulation test circuit. 


5 wH (catalogue number: 3122 108 20150). 
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L3 


L1=4 turns Cu wire (0,35 mm); winding pitch 1 mm; int. dia. 4 mm. 


L2 
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Fig. 5 Ig =lg=0; Tj = 25 °C; f = 1 MHz; 
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f (GHz) 
25 °C; typical values. 
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500 MHz; Zs = opt.; Tamb = 


Fig. 8 -Vog = 10 V; f 
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P-N-P 1 GHz WIDEBAND TRANSISTOR 


P-N-P transistor in a plastic SOT-23 envelope. It is primarily intended for use in u.h.f. and microwave 
amplifiers in thick and thin-film circuits, such as in aerial amplifiers, radar systems, oscilloscopes, 
spectrum analyses, etc. 


The transistor features low intermodulation distortion and high power gain; thanks to Its very high 
transition frequency, it also has excellent wideband properties and low noise up to high frequencies. 


N-P-N complements are BF R93 and BF R93A. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) -VCBO max. 15 V 
Collector-emitter voltage (open base) -VCEQ max. 12 V 
Collector current (d.c.) -lIc max. 35 mA 
Total power dissipation up to Tamb = 60 °C Prot max. 200 mW 
Junction temperature Tj max. 150 °C 
Transition frequency at f = 500 MHz 

-Ic =30 mA; -VcE=5V fy typ. 5,0 GHz 
Feedback capacitance at f = 1 MHz 

-lc =2mA;-VcE=5V Cre typ. 1,0 pF 
Noise figure at optimum source impedance 

-lc = 2 mA; -VcE = 5 V; f = 500 MHz F typ. 2,4 dB 
Max. unilateral power gain 

-I¢ = 30 mA; -Vcg = 5 V; f = 500 MHz GUM typ. 16,5 dB 


Output voltage at dj,, = —60 dB 
-Ic = 30 mA; -Vcge =5V; Ry = 7522 
Fip +q-r)= 493,25 MHz Vo typ. 300 mV 
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MECHANICAL DATA 


Fig. 1 SOT-23. 
0,150 
\ 0,090 
JL 7 
0,1 
10° >) j= ’ 
max ee 
Wea \ 10° 


Dimensions in mm 


10.1] 4 |B | 


TOP VIEW 


lf required, the R-version (reverse pinning) is available on request. 


RATINGS 


Marking code 


BFT93 = X1 


2 
=]0.2/ Al B 


7266908.10 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 


Collector current (d.c.) 


Collector current (peak value; f >1 MHz) 


Total power dissipation up to Tamp = 60 °C ** 


Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS * 
T) =P x (Reh j-t+ Rth ts + Rth s-a) + Tamb 


Thermal resistance 
From junction to tab 


From tab to soldering points 
From soldering points to ambient ** 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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-VcBo max. 15 
-VcEO max. = 12 
-VEBO max. 2 
-l¢e max. 35 
-Icny max. 50 
Ptot max. 200 
Tstg 65 to + 150 
Tj max. 150 
Rth jt = 60 
Rthts = 280 
Rths-a = 90 


3 


oC 
oC 


K/W 
K/W 
K/W 


P-N-P 1 GHz wideband transistor ~BFT93 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 


le =0;-Vcp=5V -IcBQ max. 50 nA 
D.C. current gain h min. 20 

-I¢ = 30 mA; -Vce =5V FE typ. ~—-50 
Transition frequency at f = 500 MHz 

-lc = 30 mA; -VcFE=5V fT typ. 5,0 GHz 
Collector capacitance at f = 1 MHz 

le =l,g=0;-Vcp=10V Co typ. 0,95 pF 
Emitter capacitance at f = 1 MHz 

Ic =lo=0;-Vep=0,5 V Ce typ. 1,8 pF 
Tamb = 25 OC 
Feedback capacitance at f = 1 MHz 

-lc=2mA;-Vce=5V Cre typ. 1,0 pF 
Noise figure at optimum source impedance * 

-I¢ = 2 mA; -VcE = 5 V; f = 500 MHz F typ. 2,4 dB 
Max. unilateral power gain (S-p2 assumed to be zero) 

G =10 log _ sel? 

a (1 = Isig?) (1 — oe?) 

-l¢ = 30 mA; -Vce = 5 V; f = 500 MHz GuM typ. 16,5 dB 
Output voltage at dip, = —60 dB (see Fig. 2) 

-Ic = 30 mA; -Vcfe =5V; RE = 752 

Vp = Vo at dim = -60 dB; fp = 495,25 MHz 

measured at f(p + q-r) = 443,25 MHz Vo typ. 300 mV 


* Crystal mounted in SOT-37 envelope. 
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Fig. 2 Intermodulation test circuit. 
L1 = 4 turns Cu wire (0,35); winding pitch 1 mm; int. dia. 4 mm. 
L2 and L3 = 5 wH (catalogue number: 3122 108 20150). 


Fig. 3 Power derating curve. 
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P-N-P 1 GHz wideband transistor BFIT93 
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PROGRAMMABLE UNIJUNCTION TRANSISTOR 


Planar p-n-p-n trigger device in a microminiature plastic envelope intended for applications in thick and 
thin-film circuits. It is intended for use in switching applications such as motor control, oscillators, 
relay replacement, timers, pulse shaper, trigger device etc. 

QUICK REFERENCE DATA 


Gate-anode voltage VGA max. 70 V 


Anode current (d.c.) up to Tamp = 25 OC lA max. 175 mA 
Junction temperature Tj max. 150 °C 
Peak point current 

Vg=10V; Rg = 10 kQ2 Ip < 5 uA 
Valley point current 

Vs=10V; Rg = 10kQ ly > 30 uA 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BRY61 = A5 

0,150 —_ 
0,090 


0.1 
10° 1 max 
max 
yo \ 10° 


7Z66908.9 


TOP VIEW 


See also So/dering Recommendations. 
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RATINGS - 
: Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Gate-anode voltage 


Anode current (d.c.) up to Tamb = 25 OC 


Repetitive peak anode current 
t= 10 us; 6 =0,01 


Non-repetitive peak anode current 
t= 10 us; Tj = 150 OC 

Rate of rise of anode current 
up tola =2,5A © 


Storage temperature 


Junction temperature 


_ Total power dissipation up to Tamb = 25 OC** 


THERMAL CHARACTERISTICS* 
T= Px (Ren jt + Rethts + Rthsal + Tamb 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient” * 


CHARACTERISTICS 


~Tamb = 25 OC unless otherwise specified 


* Peak point current (see Figs 2, 3 and 4) 
Vs =10V; Rg = 10k2 
Vs = 10 V; Rg = 1 MQ 
Valley point current (see also Figs 2, 3 and 4) 
Vs = 10 V; Rg = 10 kQ 
Vs = 10V; RG =1MQ 
Offset voltage (see Fig. 12) 
[a4 = 0 (for Vp see Fig. 2; for Vs see Fig. 4) 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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VGA max. 70 
lA max. 175 
IARM max. 2,5 
IASM max. 3 
dl 

ise) max. 20 
dt 

Tstg —65 to + 150 
Tj max. 150 
Prot max. 275 
Rth j-t = 60 
Rthts = 280 
Rth s-a = 90 
Ip < 5 
Ip < 1 
ly > 30 
ly < 50 
Voffset = Vp—Vs 


mA 


K/W 
K/W 
K/W 


UA 
vA 


Programmable unijunction transistor 


7261195 


+Vp __ 
{ R= R, A R> 
R2 R1i+R2 
+ 
TUT. SCALE ORY 
"Ss *Ry+Rp VE 
R4 
7Z61194 
Fig. 3 BRY61 with “program” resistors Fig. 4 Equivalent test circuit for character- 
R1 and R2. istics testing. 
Gate-anode leakage current (Fig. 5a) 
Ik =0;VG~a=70V IGAO < 10 nA 
Gate-cathode leakage current (Fig. 5b) 
VaK = 9; VGK = 70 V. IGKS — 100 nA 


7261192 7Z61191 


Fig. 5a. Fig. 5b. 
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Anode voltage 
1A = 100 mA 
lA = 180 mA 


Peak output voltage 
VAA = 20 V; C = 200 nF (see Fig. 12) 


Rise time 
VAA = 20 V; C = 10 nF (see Fig. 12) 


90% oe eee ' 7261196 


Fig. 6 Output voltage waveform. 
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7261198 
typical values 
Tamb= 25°C 
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Fig. 7. 
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SILICON P-N-P-N PLANAR TETRODE THYRISTOR 


Planar p-n-p-n trigger device in a microminiature plastic envelope. It is intended for use as a program: - \ 
mable trigger device (SCS = silicon controlled switch). 


QUICK REFERENCE DATA 


Anode gate — cathode voltage Vga-kR max. 70 V 
Anode gate — anode voltage (open cathode) Vga-aQ max. /0V 
Average anode current IA(AV): max. 175 mA 
~ Total power dissipation at Tamb = 25 OC Prot max. 2/75 mW 
Junction temperature Tj max. 150 °C 
Gate-controlled turn-on time | | 
Rgk-k = 1 kX tgt < 0,25 us 
Circuit-commutated turn-off time | 
Rgk-k =1kQ tg < 5 ws 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-143. | BRY62 = A51 
0,150 
0,090 


1 
10° mares 
max 
Ex \ 10° 


‘e]o,1@] a 


7Z85014.6 


TOP VIEW 


See also So/dering recommendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Transistor 1 (T1) 


Collector-base voltage (open emitter) VcBO max. § /0V 
Collector-emitter voltage (RpE = 10 kQ) VCEO max. 70 V 
Emitter-collector voltage (1¢1 = 0) VEBO max. 5 V 
Average collector current IC(AV) max. 175 mA4 
Collector current (peak value) ICM max. 175 mA** 
Average emitter current lE(AV) max. 175 mA 
Emitter current (peak value) 

tp = 10 us; 6 = 1% lem max. 2,5 A 
Transistor 2 (T2) 
Collector-base voltage (I-29 = 0) —-VCBQ max. 70 V 
Collector-emitter voltage (Ip9 = 0) —-VCEQ max. 70 V 
Emitter-base voltage (Ic = 0) —VEBQ max. 70 V 
Emitter current (average) lE(AV) max. 175 mA 
Emitter current (peak value) 

ty = 10 us; 6 = 1% leEM max. 2,5 A 
Reverse gate to cathode voltage Vga-kR max. 70 V 
Gate to anode voltage (open cathode) Vga-aO max. 70 V 
Gate to cathode voltage (open anode) Vgk-kOQ = max. 5 V 
Average anode current IA(AV) max. 175 mA 
Anode current (peak value) — 

tp = 10 us; 6 = 1% IAM max. 2,5 A 
Anode gate current (average) IGA(AV) max. 175 mA 
Anode gate current (peak value) IGAM max. *% 
Total power dissipation at Tapp = 25 OC* Prot max. 275 mW 
Junction temperature Tj max. 150 °C 
Storage temperature T stg —65 to+ 150 °C 
THERMAL RESISTANCE 
From junction to ambient* Rth j-a —_ 450 K/W 


* 


Device mounted on a ceramic substrate of 15 mm x 15 mm x 0,5 mm. 


** During switching on, the device can withstand the discharge of a capacitor of maximum value of 
500 pF. This capacitor is charged when the transistor is in cut-off condition, with a collector 
supply voltage of 160 V and a series resistance of 100 kQ. 

4 Provided the Ig rating is not exceeded. 
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Silicon p-n-p-n planar tetrode thyristor 


(a) (ga) 


e2 
TR2 
£2 
by 


(9, ) (k) k 


Fig. 2 Circuit diagram. 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified. 


Transistor 1 (TR1) 


Collector-emitter cut-off current 

Voce = 60 V; Reg = 10 kXQ 

Voce = /70V; Reg = 10 kQ; 7; = 150 °C 
Emitter cut-off current 

VeEB=5 Vi lc =0; Tj = 150 OC 
Saturation voltages 

lc = 10mA;lp=1mMA 


D.C. current gain 
VcE=2V; Ic =10mMmA 
Collector capacitance 
Vcep=20V;lpE=1,=0 
Emitter capacitance 
Vep=1Vi Ic =le=0 
Transition frequency at f = 100 MHz 
VcE=2V;lce=10mA 


Transistor 2 (TR2) 
Collector-emitter cut-off current 
—Vce = 70 V; Ip = 0; Tj = 150 °C 
Emitter cut-off current | 
—VeER=/0V; le=ig= 0; 7; = 150 °C 
D.C. current gain 
Vcep=0V; iE =1mMA 


Ga 


x Oo 


7288764 


—ICEO 


—lEBO 


hFE 


< 100 
< 10 
2 10 
< O05 
< 09 
> 50 
< 5 
2 25 
= 300 
< 10 
< 10 
0,25 to 2,5 
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THYRISTOR 


Anode to cathode 
On-state voltage 
la = 50 mA; Igq = 0; Rgk-k = 10 KQ 
[A= 1 MA; Igg = 10 MA; Rgk-k = 10 kQ 


Holding current 


Switching characteristics 


Gate-controlled turn-on time (tg¢ = tg + ty) 
when switched from Vgk = —05Vto45V 
at Rgk-k = 1 kQ 


at Rgk-k = 10 kQ 


2,7 kQ 


+12V 


Vgk d.c. 


7288766 


Fig. 3 Switching times test circuit. 

The pulse time of Vgk can be adjusted 

in such a way that the broken line in Fig. 4 
disappears, which means that the thyristor 
Starts triggering. 


November 1982 


VT < 14 V 
VT 4 1,2 V 
ly < 1 mA 
tot < 0,25 us 


7288762 


Fig. 4 Switching times waveforms. 


Silicon p-n-p-n planar tetrode thyristor 


Turn-off time (Figs 5 and 6) 


Rgk = 10 kQ tg < 8 us 
Rgk = 10 k&2; Tj = 125 OC tg < 15 ys 
2,7kQ 
+12 V 


7288765 7288763 


Fig. 5 Switching times test circuit. | _— Fig. 6 Switching times waveforms. . 


The capacitor can be adjusted in such a way that the broken line disappears, which means that the 
thyristor will not trigger any more. | 
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MOSFET N-CHANNEL DEPLETION SWITCHING TRANSISTORS 


Symmetrical insulated-gate silicon MOS field-effect transistors of the N-channel depletion mode type. 
The transistor is sealed in a SOT-143 envelope and features a low ON-resistance and low capacitances. 


The transistor is protected against excessive input voltages by integrated back-to-back diodes between 
gate and substrate, 


Applications: 

@ analog and/or digital switch 
@ switch driver 

® convertor 

@ chopper 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 
Gate-source voltage VG6s max. 
Drain current (d.c.) ID max. 
Total power dissipation up to Tamb = 25 PC Prot max. 230 mW 
Junction temperature Tj max. 125 | oC 
Drain-source ON-resistance 
V6s=10V; Vsp =0; Ip =1mA RpSon < 30 2 
Feed-back capacitance 
Vos = Ves =—5 V; Vps = 10 V; f= 1 MHz Crsg typ. 0,6 pF 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-143. 
0,150 
0,090 


1, 
max 30° 
max 
|-—{7,7] —! 7285014.7 | “ 
TOP VIEW 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BSD22 


BSD20 


Drain-source voltage Vos max. 10 20 
Source-drain voltage Vsp max. 10 20 
Drain-substrate voltage VDB max. 15 25 
Source-substrate voltage Vsp max. 15 25 
Gate-substrate voltage VGB max. +15 £25 
Gate-source voltage V6s max. ae ee 
Drain current (d.c.) ID max. 50 
Total power dissipation up to Tamb = 25 °C* Prot max, 230 
Storage temperature T stg —65 to + 150 
Junction temperature Tj max. 125 
THERMAL RESISTANCE 
From junction to ambient in free air* Rth j-a = 430 
CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified | 
Drain-source breakdown voltage BSD20 BSD22 

Vos=Vps=—-5 Vi ls =10nA © V(BR)DSX > 10 20 
source-drain breakdown voltage 

VGop = Vep = —5 V; Ip = 10 nA | V(BR)SDX > 10 20 
Drain-substrate breakdown voltage 

VGp = 9; Ip = 10 nA; open source ViBR)DBO > 15 25 
Source-substrate breakdown voltage 

VGB = 0; Is = 10 nA; open drain V(BR)SBO => 15 20 
Drain-source leakage current 

Vos = Ves =—5 V; Vps = 10V IDSoff typ. 1,0 
Source-drain leakage current 

Voep = Vep =5 V: Vsp = 10V Ispoft typ. 1,0 
Gate-substrate leakage current | 

Vpp = Vsp=0;VGp=ti15V IGSoff < 10 


* Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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K/W 


nA 


nA 


MOSFET N-channel depletion switching transistors BSD20 


Forward transconductance at f = 1 kHz 
Vps = 10 V; Vsp = 0; 1p = 20 mA Ofs 


Gate-source cut-off voltage 
Vps = 10 V; Vsp = 0;1 
Is = 10 yA -VipyGs < 2,0 V 

Drain-source ON-resistance 
Ip = 1 MA; Vsp = 0; 


Ves=5V "DSon ee . 

VG6s = 10V FDSon oe - i 
Capacitances at f = 1 MHz 

Vos = Ves = —8V; Vps= 10 V 

Feed-back capacitance | Creg typ. 0,6 pF 

Input capacitance Cigs typ. 1,5 pF 

Output capacitance Coss typ. 1,0 pF 
Switching times (see Fig. 2) 

Vpp = 10V;V;=—5 VtoOV ton typ. 1,0 ns 

toff typ. 5,0 ns 


50Q 0,1 uF 


Vop V5 
6302 
T.U.T. 
Vj 
502 
y y 7290790 


Fig. 2 Switching times test circuit. 
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SILICON LOW-POWER SWITCHING TRANSISTORS 


P-N-P silicon transistor in a microminiature plastic envelope. It is intended for high-speed, saturated 
switching applications for industrial service in thick and thin-film circuits. 


QUICK REFERENCE DATA 


ere errant rr eerie ment et ny RA CN ee rR RU TE CORY tt TT IR No RAT terrae met 


Collector-base voltage (open emitter) ~VcpQ max. 15 V 
Collector-emitter voltage (open base) -VcEQO max. 15 V 
Collector current (peak value) -lcm max. 200 mA 
Total power dissipation up to Tamp = 65 OC Prot max. 250 mW 
Junction temperature Tj max. 175 9C 
D.C. current gain 

-lc=10mA;-VcfE=1V hfe > 30 

~lc = 50 mA;-Vce=iV | hee 30 to 120 
Transition frequency at f = 500 MHz 

-l¢ = 50 mA; -Vcr = 10 V ty - 1,5 GHz 
Turn-off time 

-ICon = 30 mA; ~-IBon = +l Boff ae 3,0 mA toff — 30 ns 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. Earner nemee 1S, BSR12 = B5 


2,8 


3 
2 
1 
BSR12R = B8 
3 
1 
2 


7266908.9 


TOP VIEW 


R-types are available on request 


See also So/dering recommendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) See Fig. 3 
Collector-emitter voltage (open base) See Fig. 3 
Emitter-base voltage (open collector) See Fig. 3 


Collector current (d.c.) 
Collector current (peak value) 


Total power dissipation up to Tampb = 65 OC** 


Storage temperature 
Junction temperature 


THERMAL CHARACTERISTICS* 


T= Px (Rthj-t + Rthts + Rths-a) + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient* * 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Collector cut-off current 
lp = 0; —Vcp = 10V 
le = 0; —-Vcp = 10 V; Tamp = 125 OC 
Vee =0;—-Vcp = 10 V 
Breakdown voltages 
le =0;—Ic =10yA 
Vee =0;—-Ic = 10 vA 
Ic = 0; —Ip = 100 pA 
Collector-emitter sustaining voltage 
Ip =0;—-Ic = 10mA 
Saturation voltages& 
—I¢ = 10 mA; —Igp =1mA 


—I¢ =50 mA; —Ip =5mA 


—Ic¢ = 100 mA; —Ip = 10mA 


4 Measured under pulse conditions; tp = 300 us; 6 = 0,01. 


* See Thermal characteristics. 


—-VcBo 
—VCEO 
—VEBO 
=| C 
—lcm 
Prot 

T stg 


Tj 


—IcBo 
—IcBo 
—IcCES 


—V(BR)CBO 
—V(BR)CES 
—V(BR)EBO 


—VCEOsust 


—VCEsat 
—VBEsat 
—VCEsat 


—VBEsat 


—VCEsat 
—VBEsat 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max. 15 
max. 15 
max. 3 
max. 100 
max. 200 
max. 250 
—65 to + 175 
max. 175 
= 60 
= 280 
= 90 
< 50 
< 5 
< 50 
> 15 
= 15 
> 3 
15 

< 130 
725 to 920 
typ. 180 
< 270 
800 to 1150 
< 450 
900 to 1500 


K/W 
K/W 
K/W 


BA 
nA 


Silicon low-power switching transistors 


D.C. current gain * 


-lc = tmA;-Vce=1V hee > 30 

-lc = 10mA;-Vce=1tV hee > 30 

-le = 50mA;-VcfE=1V hfe 30 to 120 

~lc¢ = 50mA;-Veg = 1 V: Tamp = 55 OC hee a 30 

-lc =100mA;-VcE=1V hFe > 20 
Transition frequency at f = 500 MHz 

-le = 50mA;-Vcp = 10 V ty > 1,5 GHz 
Collector capacitance 

le =1,=0;-Vcep=5V Co & 4.5 pF 
Emitter capacitance 

lc=!1.=0;-Vep=0,5V Co < 6,0 pF 
Switching times 
Turn-on time ton = 20 ns 
Turn-off time toff at 30 ns 

Vi 
‘pe 7Z60407 =uce= oy 
Fig. 2 Test circuit switching times. 
Pulse generator Sampling scope 
Pulse duration tp = 400 ns Rise time tp < Ins 
Rise time tp < Ins Input impedance Zi = 100kx%2 
Output impedance Zo = S02 
R3 -!Con -lBon | Boff C 
kQ mA mA mA uF 

ton 2,0 30 3,0 ~ 0,1 
toff 2,0 30 3,0 3,0 0,1 


* Measured under pulse conditions; ty = 300 us; 5 = 0,01. 
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0 100 200 Tamb (°C) 300 


Fig. 3 Voltage derating curves. 
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Fig. 4 Power derating curve. 
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=1V: Tamb = 25 °C. 
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Fig. 5 
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Fig. 6 Vcésat as a function of I¢ at I¢/Ip = 10. 
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1277669 
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Fig. 7 Vpesat as a function of Ic at Ic/Ip 
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200 


BERRRA BAR SASL EARS ERERARESREWA 


Tj (°C) 


100 
Fig. 8 VCEsat as a function of Tj; typical values. 


5 mA. 


Upper graph at Ic = 100 mA; Ig = 10 mA. Lower graph at Ic = 50 mA and Ig = 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N silicon transistors, in a microminiature plastic envelope intended for switching and linear appli- 


cations in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Total power dissipation up to Tamp = 25 OC 
Junction temperature 


D.C. current gain 
Ic = 150 mA; Vcg = 10 V 
Ic = 500 mA; Vcr = 10 V 


Transition frequency at f = 100 MHz 
Ic = 20 mA; Veg = 20 V 

MECHANICAL DATA 

Fig. 1 SOT-23. 


0,1 
10° max 
max 
ye \ 10° 


TOP VIEW 


R-types are available on request. 
See also Soldering recommendations. 


fT 


max. 800 mA 

max. 425 mW 

max. 175 oC 
100 to 300 

> 30 40 

> 250 300 MHz 


Marking code 


BSR13 = U7 
BSR14 = U8 
3 
2 
1 
BSR13R = U71 
BSR14R = U81 
3 
1 
7266908.9 
2 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) see Fig. 4 
Collector-emitter voltage (open base) see Fig. 4 
Emitter-base voltage (open collector) see Fig. 4 


Collector current (d.c.) 


Total power dissipation* * 
UP to Tamb = 25 PC 


Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS * 
Tj = Px (Reh ptt Rthts +t Rth sal + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient” * 


CHARACTERISTICS | 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 
le =0;Vep=50V ~ 
le = 0; Vep = 60V a 
le = 0; Veg = 50 V; Tj = 150 °C 
le = 0; Vcp = 60 V; j= 150 °C 
Vep=3V; Veg =60V 

Base current . 
with reverse biased emitter junction 
Veg =3V; Voce = 60V 

Emitter cut-off current 
lc =0;VepR3V 

Saturation voltages 4 
Ic = 150 mA; Ip = 15 mA 


Ic = 500 mA; Ip = 50 mA 


* 


See Thermal characteristics. 


VCBO 
VCEO 
VEBO 
Ic 


Prot 
T stg 


qj 


ICBO | 


ICBO 
ICBO 
ICBO 
ICEX 


IBEX 


lEBO 


VCEsat 
VBEsat 
VBEsat 


VCEsat 


VBEsat 


max. 
max. 
max. 


max. 


max. 


max. 


NN PAA 


N A 


Ped 


Ad 


BSR13 
60 
30 
3) 
800 
425 
—65 to+ 175 
175 
30 
260 
60 


** Device mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 


4 Measured under pulsed conditions to avoid excessive dissipation tp S 300 ys; 6 
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0,6 to 1,2 


1060 
2000 


K/W 


K/W 


K/W 


< 0,02. 7 


Silicon planar epitaxial transistors 


D.C. current gain * 


lc = 0,1 mA; Veg = 10 V hre > 35 

Ic=1mA;Vce=10V hFe > 50 

Ic = 10 MA; Veg = 10 V hee = 7S 

lc = 150 mA; Vcge = 10 V hee 100 to 300 

Ic = 150 MA; Vez =1V hee > 50 

Ic = 500 mA; Veg = 10 V BSR13; R hee > 30 

Ic = 500 mA; Vcr = 10 V BSR14; R hee > 40 
Transition frequency at f = 100 MHz 

Ic = 20 mA; Vcg = 20 V BSR13; R fT > 250 MHz 

Ic = 20 MA; Veg = 20 V BSR14; R fy > 300 MHz 
Collector capacitance at f = 1 MHz 

le = le=0; Veg =10V on < 8 pF 
h parameters (common emitter) at f = 1 kHz : 

lo=1mA; Veg = 10 V BSR14 

input impedance hie 2to8 kQ2 

reverse voltage transfer ratio hre < 8.10" 

small signal current gain hte 50 to 300 

output admittance hoe 5to35 us 

lc = 10mA; Vee = 10 V 

input impedance hie 0,25 to 1,25kQ2 

reverse voltage transfer ratio | hive < 4.10% 

small signal current gain hfe 75 to 375 

output admittance | hoe 25 to 200 uS 


* 


Measured under pulsed conditions to avoid excessive dissipation: pulse duration ty < 300 ps; 
duty factor 6 < 0,02. 


ABER RT GL IS! ORR AE 
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Switching times (between 10% and 90% levels) 


Turn-on time switched to Ic = 150 mA (see Fig. 2) 
delay time tq 
rise time tr 
Turn-off time switched from Ic = 150 mA (see Fig. 3) 
storage time ts 
fall time tf 


BSR14 

< 10 os 
< 25 ns 
< 225 ns 
< 60 ns 


Vcc 
Vo 
R1 
Vj T.U.T. 
St 
7282487 
7282485 

. ‘f 


Fig. 2 Waveform and test circuit delay and rise time. 
Vj = —0,5 to + 9,9 V; Vec = 30 V; R1 = 619 Q; R2 = 200 O. 


Pulse generator: Oscilloscope: 

pulse duration tp < 200ns input impedance Zj 
rise time t <S 2 ns input capacitance Cj 
duty factor 6 = 2 % rise time _ ty 


R 1 
time | 
D1 


7282486 


Fig. 3 Waveform and test circuit storage and fal! time. 
Vj = —13,8 to + 16,2 V; Vcc = 30 V; —Vep =3 V; R1 = 1 kQl; R2 = 200 Q. 


Pulse generator: Oscilloscope: 
fall time te < 5 ns input impedance Zi 
pulse time ty = 100 ys input capacitance Cj 
ta = 500 us rise time tr 
May 1987 


Voc 
R2 
T.U.T. 
‘7 
VBB 


> 100 k22 
< 12 pF 
< 5 ns 


Vo 


7282484 


> 100 kQ 
< 12 pF 
< 5 ns 
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Fig. 4 Voltage derating curve. 
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Fig. 5 Power derating curve. 
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BSR15- 
BSRI6 


SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P silicon transistors, in a microminiature plastic envelope, intended for medium power switching 
and general purpose amplifier applications in thick and thin-film circuits. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. V 
Collector-emitter voltage (open base) —VCEO max. V 
Emitter-base voltage (open collector) —VERO max. 5 V 
Collector current (d.c.) —Ic max. 600 mA 
Total power dissipation up to Tamp = 25 °C Prot max. 425 mW 
Junction temperature Tj max. 175 OC 
D.C. current gain | 
—I¢ = 500 mA; —Vcg = 10 V hee > 30 50 
Turn-off switching time 
—ICon = 150 mA; —IBon = IBote = 15 MA toft > 100 ns 
Transition frequency at f = 100 MHz 
—lc = 50 mA; —Vcrf = 20 V fT > 200 MHz 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BSR15=T7 
BSR16 = T8 
0,150 
0,090 


3 
-=|0,2 M/A |B © 
2 
1 


0,1 
10° >| |~<«— ’ 

max nes 

ice \ ag BSR15R = 171 


BSR16R = T81 


cr ; 
Badly Jt ' 
MX ia wy, 7Z66908.9 
2 


TOP VIEW 


R-types are available on request. 


See also Soldering recommendations. 


‘May 1987 | 593 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 
| BSR15 BSR16 


Collector-base voltage (open emitter) See Figs5and6 —VcRo 
Collector-emitter voltage (open base) See Figs5and6 —Vcro 
Emitter-base voltage (open collector) See Figs5and6 —VeRO 


Collector current (d.c.) le 
Power dissipation up to Tampb = 25 °C** Prot 
Storage temperature Tstg 
Junction temperature Tj 


THERMAL CHARACTERISTICS * 
Tj =P x (Rth j-t+ Rth ts + Rth sa) + Tamb 


Thermal resistance 


From junction to tab Rth j-t 
From tab to soldering points Rth t-s 
From soldering points to ambient* * Rth sa 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Collector cut-off current 


le = 0; —Vep = 50 V —lcBo 
l— = 0; —Vcp = 50 V; i= 150 °C —lcBo 


—Vep =0,5 V; —Vcg = 30 V —IcEX 
Base current — 
with reverse biased emitter junction 


—Vepn =3V;—-VcE=30V —IBEX 
Saturation voltages 4 
—Ic¢ = 150 mA; —Ip = 15 mA —VCEsat 
| —VBEsat 
—Ic = 500 mA; —Ip = 50 mA —VCEsat 
—VeEsat 


* 


See Thermal characteristics. 


max. 
max. 
max. 
max. 


max. 


max. 


N A 


NN AA 


600 
425 
—65 to+ 175 
175 


30 
260 
60 


50 


50 


0,4 
1,3 


1,6 | 


2,6 


** Device mounted on a ceramic substrate of 15 mm x 15 mm x 0, 7 mm. 


4 Measured under pulsed conditions to avoid excessive dissipation pulse duration tp S 


duty factor 6 <0,02. 
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K/W 
K/W 
K/W 


V 
V 
V 
V 


< 300 us; 


Silicon planar epitaxial transistors 


D.C. current gain * 
—Ic= 0,1 mA;—Vcg = 10 V 


—Ic= 4 mA;—Vcg = 10 V 
—Ic= 10mA;—Vcg = 10V 
—Ic¢ = 150 mA; —Vcg = 10 V 
—lc¢ = 500 mA; —Vceg = 10 V 


Transition frequency at f = 100 MHz 
—Ic = 50 mA; —VceE = 20 V; Tamb = 25 OC 
Collector capacitance at f = 1 MHz 
le =l—g=0;—-Vcp=10V 
Emitter capacitance at f = 1 MHz 
Ic=1,=0;-Vep=2V 
Switching times (between 10% and 90% levels) 


Turn-on time when switched to 
—lc = 150 mA; —Ip = 15 mA; (see Fig. 3) 
delay time 


rise time 
turn-on time (tg + t,) 


Turn-off time when switched from 
—Ic¢ = 150 mA; —Iip = 15 mA 
to cut-off with + Ipaq = 15 mA (see Fig. 4) 
storage time 


fall time 
turn-off time (t, + t¢) 


INPUT 


OUTPUT 


10% 


t —ela—p 
ty t, 


hee > 

hee > 

hfe > 

hFE 100 to 300 
hee = 30 50 
fy > 200 

Co < 8 

Ce < 30 

tg < 10 

t- < 40 
ton < 45 

ts < 80 

te < 30 
toff << 100 


t Eas 7272906 
gs ly 


Fig. 2 Switching time waveforms. 


MHz 


DF 


pF 


ns 
ns 
ns 


ns 
ns 


ns 


* Measured under pulsed conditions to avoid excessive dissipation; pulse duration tp < 300 ys; 


duty factor 6 <0,02. 
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—30V 


Vo 
0 Vj 
~—~16V —— 7282344 
ae ty ee 


Fig. 3 Turn-on switching time test circuit. 


+15V -—-6V 


—~30V —— 


| | 7282345 
te} Ty: le 


Fig. 4 Turn-off switching time test circuit. 


Input pulse generator: frequency f = 150 Hz 

Fig. 3 and Fig. 4 pulse duration ty = 200 ns 

rise time tr < 2 ons 

output impedance Zo = 50 

Output oscilloscope: rise time tr <S ; 5 ns 
= 10 MQ 


Fig. 3 and Fig. 4 input impedance Z; 
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Fig. 6 Voltage derating curves BSR16. 
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Fig. 5 Voltage derating curves BSR15. 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N silicon transistor in a microminiature plastic envelope intended for switching and linear applica- 
tions in thick and thin-film circuits. 


QUICK REFERENCE DATA 


at ne nat a A ct A nen ne en ener anne ste. an pa end aerate rere nan ee nears vacates mater tnneane Parent este enema deh regen erie Anne Met ne Lane REE ne ONE A EE 


Collector-base voltage (open emitter) VCBO max. 60 V 
Collector-emitter voltage (open base) VCEO max. 40 V 
Emitter-base voltage (open collector) VEBO max. 6 V 
Collector current (d.c.) Ic max. 200 mA 
Total power dissipation up to Tamp = 25 OC Prot max. 350 mW 
Junction temperature | Tj max. 150 °C 
D.C. current gain 
lc =10mA; VcE=1V BSR17 hFE 50 to 150 
lc =10mA; VcE=1V BSR17A hFE 100 to 300 
Transition frequency at f = 500 MHz 
lc = 10 mA; VcE = 20 V BSR17 fy > 250 MHz 
Ic = 10 mA; Vcg = 20 V BSR17A fT > 300 MHz 
MECHANICAL DATA Dimensions in mm: Marking code 
Fig. 1 SOT-23 BSR17 =U9 
BSR17A = U92 
0,150 3 
\ 0,090 
/~ 


we) [oe 
eas \ 40° BSRI7R =U91 
n \ j max BSR17AR = U93 
3 

Bee Ree elem 
TOP VIEW > 


R-types are available on request. 
See also So/dering recommendations. 
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BSR17 
BSRI7A 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter base voltage (open collector) 
Collector current (d.c.) 


Power dissipation up to Tamp = 25 OC ** 


Storage temperature 
Junction temperature 


THERMAL CHARACTERISTICS* 


qj = Px (Rin j-t* Rth ts 7 Rth s-a) a Tamb 


Thermal resistance 


From junction to tab 


From tab to soldering points 
From soldering points to ambient* * 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified. 


Collector cut-off current 
le = 0; Vcp = 30 V; Tj = 150 °C 
Vep=3V; VcE=30V 
Base current 
with reverse biased emitter junction 
Veg =3V; Vcr =30V- 
Saturation voltages “ 
Ic = 10 mA; Ip =1mMmA 


Ic = 50 mA; Ip =5 mA 


Collector capacitance at f = 1 MHz 
Emitter capacitance at f = 1 MHz 
Ic=1l.=0; VER =0,5 V 


A Measured under pulsed conditions; pulse duration t 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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VCBO 
VCEO 
VEBO 
Ic 
Prot 

T stg 


qj 


max 60 V 
max 40 V 
max 6 V 
max. 200 mA 
max. 350 mW 
—55 to+ 150 °C 
max. 150 OC 
= 50 K/W 
- 280 K/W 
= 90 K/W 
< 5 pA 
< 50 nA 
< 50 nA 
< 200 mV 
650 to850 mV 
< 300 mV 
< 950 mV 
< 4 pF 
< 8 pF 


p <300 us; duty factor 5 < 0,02. 


Silicon planar epitaxial transistors BSR17 


BSR17A 
BSR17 BSR17A 
D.C. current gain* 
Ic =0,1 mA; VceE=1V NEE 
lc=1mA;VcE=z1V hee 
lc =10mA; VcE=1V hee 
Ic =50mA;VcE=zA1V hee 
Ic = 100 MA; VcE=1V hFe 
Transition frequency at f = 100 MHz 
lc = 10 mA; VcE = 20 V is 


h-parameters (common emitter) 
lc = 1mA; Vcg = 10 V; f = 1 kHz 


Input impedance hie 1to 8 1 to 10 kQ 
Reverse voltage transfer ratio hive 0ito 5 | 05to 8 10% 
small-signal current gain | hte 50 to 200 | 100 to400 
Output admittance hoe 1to 40 1 to 40 nS 


Switching times (between 10% and 90% levels) 
Turn on time switched to 
lc = 10 mA; Ip = 1 mA; Veg = 0,5 V 
delay time tq 
rise time tr 


35 ns 
35 ns 


< 
< 


SS a 


7282487 


7282485. 
Fig. 2 Delay and rise time equivalent circuit. 

V; = -0,5 to+10,6 V; Veg =3 V; R1 = 10kQ; R2 = 275 2; 
total shunt capacitance of test jig and connectors = C, < 4 pF. 
Pulse generator: pulse duration 300 ns; fall time < 1 ns; duty factor 2%. 
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602 


~BSR17 


_ BSRI7A 
Turn off time switched from Lee aes 
lc = 10 MA; IBon = —!Boff = 1 MA 
storage time | te °: ss 125 200 ns 
fall time tr < 50 50 ns 


7Z82484 


eee a een eee ae 7Z82486 Vee 


Fig. 3 Storage and fall time equivalent test circuit. 


V; =-9,1 to+10,9 V; Vee =3 V; Veg = 0 V (ground); R1 = 10 kQ; R2 = 275 2; 
total shunt capacitance of test jig and connectors = C. < 4 pF. 
Pulse generator: pulse duration ty = 10 to 500 us; fall time ts < 1 ns; duty factor 6 = 2%. 
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BSR18 
BSR18A 


SILICON LOW-POWER SWITCHING TRANSISTORS 


P-N-P silicon transistor in a microminiature plastic envelope, intended for switching and linear applica-— 
tions in thick and thin-film circuits. 


QUICK REFERENCE DATA 


a LE NO AN ATTN treater teense firuttrnn titi SANNA PPE NRRL) SN “Tg tneR A AEE oe Ragan ap a A Pennant 


Collector-base voltage (open emitter) —VcCBO . max. 40 V 
Collector-emitter voltage (open base) ' -VCEQ max. 40 Vv 
Collector current (d.c.) —l¢e max. 200 mA 
Total power dissipation up to Tamph = 65 OC Prot max. 250 mW 
Junction temperature Tj max. 150 °C 
D.C. current gain 

—lc = 10 mA; —-VcE=z1V BSR18 hee 50 to 150 

—Ic¢=10mA;—VcE=1V BSRi8A bFE 100 to 300 
Transition frequency at f = 500 MHz | 

—lc = 10 mA; —VcE= 20 V BSR18 fT > 200 MHz 

—l¢= 10 mA; —VcE= 20 V BSR18A ee i ae > 250 MHz 


MECHANICAL DATA Marking code 


Fig. 1 SOT-23- BSR18 =T9 
BSR18A = 192 
|p SSaE @ 
14 2,5 | 
ee * BSRI8R =7T91 
| -- BSR18AR =T93 
3 
benione 1 
TOP VIEW | — 2 


R-types are available on request. 
See also So/dering recormmendations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Total power dissipation up to Tamph “ 65 OC 
Storage temperature 

Junction temperature 


THERMAL CHARACTERISTICS* 
Tj = Px (Reh j-t t+ Rth t-s+ Rth sal + Tamb 


Thermal resistance 
From junction to tab 
From tab to soldering points 


From soldering points to ambient” * 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 
Collector cut-off current 
le = 0; -Vcp =30V 
Emitter cut-off current . 
Ic =0;-Vegz3Vv 


Saturation voltages 4 


—Ic = 10mA;—Ip=1mMmA 

—lc = 50 mA; —Ilp=5mA 
Collector capacitance at f = 100 kHz 

le =le=0;-—Vep=5V 


Emitter capacitance at f = 100 kHz 
Ic =l.=0;-Vep =0,5V 


* See Thermal characteristics. 


** Mounted on aceramic substrate of 8mm x 10 mm x 0,7 mm. 
4 Measured under pulse conditions; ty = 300 us; 6 = 0,01. 
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-VCBO 
—-VCEO 
—VEBO 
zy Cc 
Prot 

T stg 

qj 


max. 40 
max. 40 
max. 5 
max 200 
max. 200 
—55 to+150 
max. 150 
= 50 
= 280 
= 90 
< 50 
< 50 
< 250 

650 to 850 
< 400 
< 950 
< 4,5 
< 10 


K/W 
K/W 
K/W 


nA 
nA 
mV 


mV 
mV 


mV 


pF 


pF 


Silicon low-power switching transistors 


D.C. current gain* | 
—lce =0,1 mA; —-Vcf=1V 
—lc=1,0 mA; -VcFE=1V 
—lc= 10mA;—Vcf=z1V 
—Ic = 50mA;—-Vcp=1V 
—l¢ =100 mA; —VcFE=1V 


Transition frequency at f = 100 MHz 
—lce= 10mA;—Vcg = 20 V 


Noise figure at Rg = 1 kQQ 
—I¢ = 100 vA; -VcE=5V 
f= 10 to 15 700 Hz 


h parameters (common emitter) at f = 1 kHz 
—lc=1mA;—VcE = 10V 
input impedance 
reverse voltage transfer ratio 
small signal current gain 
output admittance 


Switching times (between 10% and 90% levels) 
—Ic¢ = 10 MA; —IBon = + lBoff = 1 MA 
delay time 
rise time 


—— 90% 


Vi == Se 7Z87142 


HFE 
hFE 
NFE 


Fig. 2 Waveform and test circuit delay and rise time. 
Vj = +0,5 to —10,6 V; -Vec =3 V; R1 = 10 kQ; R2 = 275 Q. 
Total shunt capacitance of test jig and connectors = C, < 4 pF. 
Pulse generator: pulse duration 300 ns; fall time < 1 ns; duty factor 2%. 


BSR18 
BSRI18A 


BSR18 BSR18A 


= 30 60 

= 40 80 

50 to 150 {100 to 300 

> 30 60 

2 15 30 

> 200 250 MHz 
< 5 4 dB 


1 to 40 3 to 60 us 


< 35 ns 
< 35 ns 


7 71287143 
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606 


Switching times (between 10% and 90% levels) BSR18 BSR18A 


storage time _ 
fall time 


~ time” 


VBB 7287145 


7287144 


_ Fig. 3 Waveform and test circuit fall and storage time. 
Vj = —9,1 to + 10,9 V; Vcc = 3 V; Vep = 0 V (ground); R1 = 10 kQ; R2 = 275 Q; D1 = 1N916. 


Total shunt capacitance of test jig and connectors = C, <4 pF. | 
Pulse generator: pulse duration ty = 10 to 500 us; rise time tp <1 ns; duty factor 6 = 2%. 


7287146 


JES 


100 Tip (OG) 200 


oO 


Fig. 4 Power derating curve, 
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BSR19 
BSR19A 


SILICON N-P-N HIGH-VOLTAGE TRANSISTORS 


N-P-N high-voltage small-signal transistors for general purposes and especially telephony applications 
and encapsulated in a SOT-23 envelope. 


P-N-P complements are BSR20 and BSR20A. 


QUICK REFERENCE DATA 
BSR19 | BSR1I9A 


Collector-base voltage (open emitter) VCBO max. 160 180 V 
Collector-emitter voltage (open base) VCEOQ max. 140 160 V 
Collector current Ic max. 600 600 mA 
Total power dissipation up to Tamb = 25 OC Pitot max. 350 350 mW 
Junction temperature Tj max. 150 150 °C 
Collector-emitter saturation voltage 
Ic =50 mA; !Bp=5mA VCEsat max. 0,25 0,20 V 
D.C. current gain 
lc = 10 mA; VcE=5V hFEe min. 60 80 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. Marking code 
BSR19 = U35 
3 3.0 BSR19A = U36 
2 
0,150 
0,090 


=]0.2 ma] 8| 


01 
10° —>] |< ’ 
max max 
Fo \ 19° 


wathy ues _ SORE 


7Z266908.9 


TOP VIEW 
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BSR19A 


BSR19 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 


Emitter-base voltage (open collector) 
Collector current 
Total power dissipation 
up to Tamb = 25 OC 
Junction temperature 
Storage temperature 


Thermal resistance* 


CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 


Collector cut-off current 
lE =0; Vcp = 100 V_- 
le = 0; Vcp = 120 V 
lE = 0; Vcp = 100 V; Tamb = 100 OC 
le = 0; Vcp = 120 V; Tamb = 100 OC 
Emitter cut-off current 
Ic =0; VEp =4,0 V 
Breakdown voltages 
Ic = 1,0 mA; 1p =0 
lc = 100 vA; I~ = 0 
lc =O; l—F =10uA 
Saturation voltages 
lc = 10mA; !B=1,0mA 


lc = 50 mA;1p=5,0mA 


D.C. current gain 
lc =1,0mA; VcE=z5V 


lc=10mA;VcE=5V 
Ic =50mA; VcE=5V 
Small-signal current gain 


Ic = 1,0 mA; VcE = 10 V; f = 1 kHz 


Output capacitance at f = 1 MHz 
le =0;Vcp=10V 


* Substrate size 15 mm x 15 mm x 0,7 mm. 


August 1985 


VCBO 
VCEO 


VEBO 
IC 


Ptot 
qj 

T stg 
Rth j-t 
Rth t-s 
Rth s-a 


ICBO 
ICBO 
ICBO 
ICBO 


lIEBO 


V(BR)CEO 
V(BR)CBO 
V(BR)EBO 


VCEsat 
VBEsat 
VCEsat 
VBEsat 


hFE 
NFE 
NFE 


hfe 


Co 


max. 


max. 


max. 


max. 


max. 


max. 


max. 
max. 
max. 
max. 


max. 


max. 


—65 to + 


BSR19 | BSR19A 


350 
150 
150 
30 
260 
60 


K/W 
K/W 
K/W 


BSR19 | BSR19A 


100 


100 


Silicon n-p-n high-voltage transistors BSR19 


BSR19A 


BSR19 |BSR19A 


Input capacitance at f = 1 MHz 


lc =0; VER =0,5V | Cj max. 30 30' pF 
Transition frequency at f = 100 MHz aie 100 100 MHz 

Ig = 10 mA; VCE = 10'V T max. 300 300 MHz 
Noise figure at Rs = 1 kQ 

Ic = 250 wA; VcgE = 5 V; f = 10 Hz to 15,7 kHz F max. 10 8 dB 
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BSR20 
BSR20A 


SILICON P-N-P HIGH-VOLTAGE TRANSISTORS 


P-N-P high-voltage small-signal transistors for general purposes and especially in telephony applications 
and encapsulated in a SOT-23 envelope. 


N-P-N complements are BSR19 and BSR19A. 


QUICK REFERENCE DATA 


BSR20 | BSR20A 


Collector-base boltage (open emitter) —VCBO max. 130 160 V 
Collector-emitter voltage (open base) —VCEO max. 120 150 V 
Collector current —Ic max. 600 600 mA 
Total power dissipation up to Tampb = 25 OC Ptot max. 350 350 mW 
Junction temperature Tj max. 150 150 °C 
Collector-emitter saturation voltage 

Ic =50 mA; |lp=5mA VCEsat max. 0,5 05 V 
D.C. current gain 

Ic = 10 mA; VcE =—-5 V hFE min. 40 60 


MECHANICAL DATA 


Dimensions in mm 


Fig. 1 SOT-23. Marking code 
BSR20 = T35 
BSR20A= T36 
3 pie 
’ wah . 
\0,090 


=[0,2 )A |B) 


°o oe eee od 
Ae max 14 2,5 
M 1,2 max 
Se \ 40° 


ee SHORE 


72Z66908.9 


TOP VIEW 
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BSR20 
BSR20A 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BSR20 | BSR20A 


Collector-base voltage (open emitter) —VcBO max. 

Collector-emitter voltage (open base) —VCEO max. 

Emitter-base voltage (open collector) —VEBO max. 

Collector current —Ic max. 600 mA 

Total power dissipation 

up to Tamb = 25 OC Prot max. 350 mW 

Junction temperature Tj max. 150 OC 

Storage temperature Tstg —65 to +150 oC 

Thermal resistance* Rth j-t 30 K/W 
Rth t-s 260 K/W 
Rth s-a 60 K/W 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 


BSR20 | BSR20A 


Collector cut-off current 


l—E = 0; —Vcp = 100 V —ICBO max. 100 nA 
l—E =0;-Vcp=120V —ICBO max. 50 nA 
lE = 0; —Vcp = 100 V; Tamb = 100 9C —!ICcBO max. — 100 MA 
le = 0; —Vcp = 120 V; Tamb = 100 OC —lIcBo max. 50 wA 
Emitter cut-off current 
lc =0;-VeEp =4,0V —lEBO max. 50 50 nA 
Breakdown voltages 
Ic = 1,0 mA; |p =0 —V(BR)CEO min. 120 150 V 
Ic = 100 wA; IE =O —V(BR)CBO min. 130 160 V 
Ic =O; le =10yuA —V(BR)EBO min. 5,0 5,0 V 
Saturation voltages 
—lc = 10 mA; —IB =1,0 mA —VCEsat max. 0,2 0,2 V 
—VBEsat max. 1,0 1,0 V 
—lIc = 50 mA; —Ip =5,0 mA —VCEsat max. 0,5 0,5 V 
—VBEsat max. —— 1,0 1,0 V 
D.C. current gain 
lc = 1,0 mA; —VcE =5 V hFE min. 30 50 
Io = 10 mA; —Vce =5V hE all Se Tae 
max. 180 240 
Ic = 50 mA; —-VcfE =5 V hFE min. 40 50 
Small-signal current gain : | 
in ee Ss 6 Bd min. 30 40 
Ic = 1,0 mA; —VcE = 10 V; f = 1 kHz Nfe ae 00 00 


Output capacitance at f = 1 MHz 
le =0;-Vcp=10V Co max. 6 6 pF 


* Substrate size 15 mm x 15 mm x 0,7 mm. 
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Silicon p-n-p high-voltage transistors . : BSR20 


BSR20A 


BSR20 | BSR20A 


Transition frequency at f = 100 MHz 


‘ _ min 100 100 MHz 
Om CE LY i) max 400 | 300 MHz 
Noise figure at RS = 1 kQ 
Ic = 250 uA; —-VcE=5V; 7 
f = 10 Hz to 15,7 kHz F max. 8 8 dB 


August 1985 


BSR30 to 33 


SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistors in miniature plastic envelopes intended for application in thick and thin-film circuits. 
They are intended for use in telephony and general industrial applications. 


QUICK REFERENCE DATA 


BSR33 
Collector-base voltage (open emitter) -VCcBO max. 90 V 
Collector-emitter voltage (open base) -VCEQ max. 80 V 
Collector current (d.c.) -Ic max. 1A 
Total power dissipation up to Tamb = 25 °C Prot max. 1 W 
Junction temperature Tj max. 150 °C 
D.C. current gain 
ee pe ze > 100 
Ic = 100 MA; —VcE=5V hee c 300 
Transition frequency at f = 35 MHz 
—I¢= 50mA;—Vc_e = 10 V fT > 100 MHz 
MECHANICAL DATA Dimensions in mm Mark 
Fig. 1 SOT-89. 
BSR30 = BR1 
BSR31 = BR2 
BSR32 = BR3 
BSR33 = BR4 
3 


appl ae 0 ot 0,40 
13/7 | 
<(is]> | 
<— [30] > 
BOTTOM VIEW 


See also So/dering recommendations. 
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BSR30 to 33 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BSR30 | BSR31 


Collector-base voltage (open emitter) -VcBOo max. 70 90 V 
Collector-emitter voltage (open base) -VCEQ max. 60 80 V 
Emitter-base voltage (open collector) -VEBO max. 5 5 V 


Collector current (d.c.) -Ic max. 1 A 
Base current (d.c.) -Ip max. 0,1 A 


Total power dissipation up to Tamb = 25 CC 
mounted on a ceramic substrate 


area = 2,5 cm?; thickness = 0,7 mm Prot max. | 1 Ww 
Storage temperature Tstg -65 to +150 oc 
Junction temperature Tj max. . 150 OC 


THERMAL RESISTANCE 
From junction to collector tab Rthj-tab = 10 K/W 


From junction to ambient in free air 
mounted on a ceramic substrate 
area = 2,5cm?; thickness=0,7 mm — Rthj-a = 125 —  «K/W 


October 1985 


Silicon planar epitaxial transistors BSR30 to 33 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 


Collector cut-off current 


le = 0; -Vcep =60V —IcBo < 100 nA 
Ie = 0; —Vcp = 60 Vi 150 °C —Icpo < 50 LA 
Breakdown voltages 
Ip =0;—-Ic=10mA -V(BR)CEO > V 
VBE = 9; —Ic = 10 nA -V(BR)CES 7 V 
Ic = 0; —IE = 10 pA -V(BR)EBO = V 
Saturation voltages * 
—VCEsat < V 
—lc = 150 mA; —Ip = 15 mA 
° —VBEsat < V 
—VCEsat < V 
—lc = 500 mA; —Ip = 50 mA 
. i —VBEsat < V 
D.C. current gain * 
—lc = 100 vA; VceE=5V hee > 
> 
—lc = 100 mA; Veg =5V hee < 
—il¢ = 500 mA; Vce =5V hee > 
Transition frequency at f = 35 MHz | 
—Ic = 50 mA; —VcgE = 10 V fy > 100 MHz. 
Collector capacitance at f = 1 MHz | 
le = le =0; -Vcep = 10V Ce. < 20 pF 
Emitter capacitance at f = 1 MHz 
Ic = lo = 0; -Vep =0,5 V Ce < 120 pF 


Switching times see next page. 


* Measured under pulse conditions: ty = 300 us; 6 < 0,01. 
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BSR30 to 33 — 


CHARACTERISTICS (continued) 
Tamb = 25 °C 


Switching times 


—ICon = 100 mA; —IBon = t!Boff = 5 MA 


Turn-on time ton < 500 ns 
Turn-off time | toff << 650 ns 
Test circuit 


Pulse generator: Oscilloscope: 

Pulse duration tp = 10 us Rise time try <15ns 
Rise time try <15 ns Input impedance Z) = 100 kQ2 
Fall time tp <15ns | 


Source impedance Zs = 50 2 
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BSR40 to 43 


SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors in miniature plastic envelopes intended for application in thick and thin-film circuits. 
They are intended for use in telephony and general industrial applications. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 90 V 
Collector-emitter voltage (open base) VCEO max. 80 V 
Collector current (d.c.) Ic max. 1A 
Total power dissipation up to Tamb = 25 OPC Proz¢ = max. 1 W 
Junction temperature Tj max. 150 OC 
D.C. current gain = 
Ic = 100 mA; Veg =5V hFe A 
Transition frequency at f = 35 MHz 
Ic = 50mA; Vcg = 10 V fT > 100 MHz 
MECHANICAL DATA Dimensions in mm Mark 
Fig. 1 SOT-89. 
” BSR40 = ARI 
BSR41 = AR2 
16 BSR42 =AR3 
Pe Ne BSR43 = AR4 
as 
i 
3 
2 


| 0,53 
0,40 
cr ‘| gisia 72692304 
0,37 ’ 
<[5)+ 
“= (30) 
BOTTOM VIEW 
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BSR40 to 43 


RATINGS ee | : 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


BSR40 


Collector-base voltage (open emitter) ree VcBO max. 


Collector-emitter voltage (open base) §VcEQ max. 


Emitter-base voltage (open collector) : VEBO max. 


Collector current (d.c.) 4 | Tou 7 max. 1 A 
Base current (d.c.) ae Ip max. — 0,1 A 


Total power dissipation up to Tampb = 25 OC 
mounted on a ceramic substrate - 


area = 2,5cm?; thickness=0,7 mm ~~ Pot max. 1 W 
Storage temperature Tstg —65 to +150 OC 
Junction temperature Tj max. 150 OC 


THERMAL RESISTANCE 
From junction to collector tab Rthj-tab = 10 K/W 


From junction to ambient in free air 
mounted on a ceramic substrate 
area = 2,5 cm7?; thickness = 0,7 m Rthj-a = 125 K/W 
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Silicon planar epitaxial transistors 


BSR40 to 43 


CHARACTERISTICS 


Tamb = 25 °C unless otherwise specified 


Collector cut-off current 
IE =0; Vcp = 60 V | 
le = 0; Vep = 60 Vi Tj = 150 °C 
Breakdown voltages 
Ip =O; lc =10mA 
Vee =90; Ic = 10 nA 
lc =O; le =10yuA 


Saturation voltages * 
Ic = 150 mA; Ip = 15 mA 
Ic = 500 mA; Ip = 50mA 
D.C. current gain * 
Ic = 100 vA; Vee =5V 
Ic = 100 MA; Vcf=5V 
lc = 500 mA; Vcf=5V 


Transition frequency at f = 35 MHz 
lc = 50 mA; Vcg = 10 V 


AX 
Collector capacitance at f = 1 MHz 


le =le=0; Vep =10V 


Emitter capacitance at f = 1 MHz 
Ic =le=0; VeEp =0,5V 


Switching times see next page. 


ICBO << 100 nA 
ICBO =< 50 uA 


V(BR)CEO V 
V(BR)CES V 
V(BR)EBO V 
VCEsat V 
VBEsat V 
VCEsat V 
VBEsat V 
hFE 

hFE 

NFE 

fr > 100 MHz 
Ce me 12 pF 
Ce a 90 pF 


* Measured under pulse conditions: tp = 300 us; 6 < 0,01. 
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BSR40 to 43 


CHARACTERISTICS (continued) 


Switching times 


ICon = 100 mA; IBon = —!Boff = 5 MA 


Turn-on time ton << 250 ns 
Turn-off time toff << 1000 ns 
Test circuit 


7Z62491 


Pulse generator: Oscilloscope: 

Pulse duration tp = 10 us Rise time try < 15 ns 
Rise time tr <15 ns Input impedance Z, 2 100 kQQ 
Fall time te <15ns 


Source impedance Zs = 5022 
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N-CHANNEL FETS 


Silicon n-channel depletion type junction field-effect transistors in a plastic microminiature 
envelope intended for application in thick and thin-film circuits. The transistors are intended for low- 
power, chopper or switching applications in industrial service. 


QUICK REFERENCE DATA 


Drain-source voltage | +VDs max. 40 V 
Total power dissipation up to Tamp =65°C — Ptot max. 250 mW 
- Drain current 
se : = > 8 mA 
Vps= 15 V; Ves = 0 IpDss < 80 mA 
Gate-source cut-off voltage . 
mn eae = > 0,8 V 
Vos = 15 V; Ip = 0,5 nA V(P)GS < AV 
Drain-source resistance (on) at f = 1 kHz 
Feedback capacitance at f = 1 MHz 
-Ve6s= 10 V; Vps =0 Crs < 5 pF 


Turn-off time 
Vpp = 10 V; Veg = 0 


Ip = 20 mA; -VGsm = 10 V toff < ns 
Ip =10mA;-Vesm= 6V toff < ns 
Ip= 5mA;-Vesm= 4V toff < 100 ns 


Dimensions in mm | ; 
MECHANICAL DATA Marking code 


ee a 


BSR56 = M4 
BSR57 = M5 
BSR58 = M6 


Fig. 1 SOT-23. 


7296885 


See also So/dering Recommendations. top view 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage (See Fig. 4) +Vps max. 40 V 
Drain-gate voltage (See Fig. 4) , VpGO max. 40 V 
Gate-source voltage (See Fig. 4) —V6SsO max. 40 V 
Forward gate current IGF max. 50 mA 
Total power dissipation up to Tamp = 65 °C Prot max. 250 mW 
Storage temperature range | T stg —55 to+ 175 °C 
Junction temperature Tj max. 175 °C 


THERMAL CHARACTERISTICS* 


qj =P (Rth j-t t Rthts + Rths-a) + Tamb 
Thermal resistance 


From junction to tab Rth j-t = 60 K/W 
From tab to soldering points Rtht-s = 280 K/W 
From soldering points to ambient* * Rths-a = 90 K/W 


CHARACTERISTICS 


Tamb = 25 OC unless otherwise specified 
Gate-source cut-off current 


Vps=0V;-V6es= 20 V -l@ss < 1 nA 
Drain cut-off current 


Vps = 19 V;-Ves= 10 V Ipsx < 1 nA 


Drain current “ 


> 
Vps= 15 V; Veg = 0 Ipss < 
Gate-source breakdown voltage 
-Ig = 1 HA; Vpg = 0 -V(BR)GSS 7 
-Gate-source cut-off voltage ' ~ 
Ip = 0,5 nA; Vpsg= 15 V -V(P)GS < 
Drain-source voltage (on) | | 
Ip = 20 mA; Ves= 0 VDSon = 
Ip = 10 mA; Ves =0 VDSon < 
Ip= 5mA; Ves= 0 VDSon < 
Drain-source resistance (on) at f = 1 kHz 
Ip = 0; VGs= 0 ‘ds on < 


* 


See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
4 Measured under pulsed conditions; tp = 100 ms; 6 SO,1. 
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N-channel FETs 


Switching times* 
Vpop = 10 V; Veg =0 


one | 
Conditions Ip and -Vesy D 

oe -VGEsM z 
Delay time tq < 
Rise time ty < 
Turn-off time toff < 

0 —_ 

Vj 


7260928 


Fig. 2 Switching times waveforms. 


NOD) 9 ,,? BSR56;R= 464 Q 
eee BSR57;R= 953.0 
BSR58; R= 1910 22 — 


Pulse generator 


Vo tp=tp<1ns 
he 5 = 0,02 
Vi Zo = 502 


Oscilloscope 
tr <0,75 ns 
Rj2 1MQ 
Ci < 2,5 pF 


% 7260927 


Fig. 3 Test circuit. 


* Switching times measured on devices in SOT-18 envelope. 
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7282736 
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Fig. 4 Voltage derating curve. 
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Fig. 5 Power derating curve. 


BSS63 


HIGH VOLTAGE P-N-P TRANSISTORS 


Silicon planar epitaxial transistor in a microminiature plastic envelope intended for application in thick 
and thin-film circuits. This transistor is intended for high voltage general purpose and switching 
applications. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) -VcBo max. 110 V 
Collector-emitter voltage (open base) -VcEQ max. 100 V 
Collector current (peak value) -lem max. 100 mA 
Total power dissipation up to Tamb = 25 °C Prot max. 350 mW 
Junction temperature Tj max. 175 9C 
D.C. current gain at T; = 25 OC 
-lc = 25mA;-VceE=5V hee - 30 
ee ee ide ' oe MHz ~ 50 MHz 
C mi NCE qT typ. 85 MHz 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BSS63 = T3 
3 
0,150 
0,090 
~~ ? 
a o.2@[als] * 
ZL Ha 
10° sal pee BSS63R = T6 
max 
y \ 10° 3 
ry yy 
1 
Pan lM 
me 3 ; 66908.9 ' 
max a 


TOP VIEW 


R-types are available on request 


See also So/dering recommendations. 
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RATINGS — 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 
_Collector-base voltage (open emitter) see Fig. 6 


-lc = 10uA -Vcpo max. 110 V 
Collector-emitter voltage (open base) see Fig. 6 | 
-l¢=100npA ; -VcEQ max. 100 V 
_ Emitter-base voltage (open collector) see Fig. 6 oe | 
—le=10ypA | -VEBO max. 6V. 
Collector current (d.c.) a. | — -le max. 100 mA 
Collector current (peak value) | ha ae | — =-lem max. 100 mA 
Base current (peak value) | Pe 25a: | -IBM max. 100 mA 
Total power dissipation up to Tamb = 25 0¢ ° - | Pot max. 350 mW 
Storage temperature | | 3 Tstg —65to+175 °C 
Junction temperature . | Tj max. 175 °C 


THERMAL CHARACTERISTICS * 
Tj = Px (Rthj-t+ Rthts + Rthsa) + Tamb 


Thermal resistance 


From junction to tab | | Rthj-t = 50 K/W 
From tab to soldering points Rthts = 280 K/W 
From soldering points to ambient ** Rihsa = 90 K/W 
CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Collector cut-off current 


Ip = 0; —Vcp = 90V —Icpo < = 100 nA 

le = 0; -Vcp = 90 V; Tj = 150 °C —IcBo < 50 pA 
Emitter cut-off current 

Ic =0;-VeRp=6V —-lIFRO < 200 nA 
Saturation voltage 

—Ic = 25 mA; —Ip = 2,5 mA | _ —VCEsat < 250 mV 


—VBEsat < 900 mV 
D.C. current gain 


—Ilce = 10mA;—-VcE=1V hee > 30 
—Ic = 25mA;—-VcE=1V hFE > 30 
Collector capacitance at f = 1 MHz 
le =l,~=0; —-Vcp = 10V Cy, typ. 3 pF 
Transition frequency at f = 35 MHz 
MH 
~Ic= 25 mA; Vee =5V | fy a aes 


typ. 85 MHz 


* See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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High-voltage p-n-p transistor | BSS63 
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Fig. 5 Power derating curve. 
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BSS64 


HIGH VOLTAGE N-P-N TRANSISTORS 


Silicon planar epitaxial transistor in a microminiature plastic envelope intended for application in 
thick and thin-film circuits. This transistor is intended for high-voltage general purpose and switching 
applications. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 120 V 
Collector-emitter voltage (open base) VCEQ max. 80 V 
Collector current (peak value) IcmM max. 250 mA 
Total power dissipation up to Tampb = 25 OC Prot max. 350 mW 
Junction temperature Tj max. 175 9C 
on er =1V;T; = 25 °C h < ze 

c= 10mA; VcE= 1 V; T= FE typ. 80 
Transition frequency at f = 35 MHz 

Ic =4mA; VcgE= 10 V fr > 60 MHz 
Turn-off time 

Ic = 15 mA; IBon= —!Boff = 1MA toff < 1 ys 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. BSS64 = U3 

0,150 ; 
0,090 


=]0.2M/A]B} 2 


10° >! << 0,1 
max max BSS64R = U6 
en N 40° 3 
‘ \ hor 
1 
ot mW 
qx. 30 7266908.9 2 


TOP VIEW 


R-types are available on request 


See also So/dering recommendations. 
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BSS64 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) see Fig. 2 
Ic = 100 vA 


Collector-emitter voltage (open base) see Fig. 2 
Ic=4mA 


Emitter-base voltage (open collector) see Fig. 2 
le = 100 vA 


Collector current 
(d.c. or averaged over any 20 ms period) 


Collector current (peak value) 

Base current (peak value) 

Total power dissipation up to Tamph = 25 °C ** 
Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS * 
Tj = Px (Rthj-t + Rtht-s + Rths-a) + Tamb 


Thermal resistance 

From junction to tab 

From tab to soldering points 

From soldering points to ambient ** 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off current 
le = 0; Vep =90V 
l— = 0; Vep = 90 V; Tj = 150 °C 


Emitter cut-off current 

lc =0;Vep=z5V 
Saturation voltages 

lc = 4 mA; lp = 400 vA 


Ic = 50 mA; lp=15mMA 


D.C. current gain 
lc=1mA;VcE=ATV 


lc=10mA; VcE=1V 


Ic = 20mA; VceE=1V 


* See Thermal characteristics. 


** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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VcBO 
VCEO 


VEBO 


max. 120 
max. 80 
max. 5 
max. 100 
max. 250 
max. 100 
max. 350 
—65 to +175 
max. 175 
= 50 
= 280 
= 90 
< 100 
= 50 
typ. 0,5 
< 200 
' | 
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Transition frequency at f 
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Ic 
Collector capacitance at f = 1 MHz 
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Fig. 2 Voltage derating curves. 
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BSS64 
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Fig. 5 Typical values collector-base current as a function of 
the junction temperature at a collector-base voltage of —90 V. 
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MOSFET N-CHANNEL ENHANCEMENT 
SWITCHING TRANSISTOR 


Symmetrical insulated-gate silicon MOS field-effect transistor of the N-channel enhancement mode type. 
The transistor is sealed in a SOT-143 envelope and features a low ON resistance and low capacitances. 


The transistor is protected against excessive input voltages by integrated back-to-back diodes between 
gate and substrate. 


Applications: 
@ analog and/or digital switch 
® switch driver 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 10 V 
Source-drain voltage Vsp max. 10 V 
Drain-substrate voltage VpB max. 15 V 
Source-substrate voltage Vsp max. 15 V 
Drain current (d.c.) ID max. 50 mA 
Total power dissipation up to Tamp = 25 OC Prot max. 230 mW 


Gate-source cut-off voltage 


Vos = Ves; Vsp = 0: = 0,1 V 

Ip=1uA V(PIGS < 2,0 V 
Drain-source ON-resistance 

Ves = 10 V; Vsp = 0; Ip = 0,1 mA RpDS(on) < 45 Q 
Feed-back capacitance 

Vos= Ves=—-15 V; 

Vps = 10V;f= 1 MHz Cros typ. 0,6 pF 


MECHANICAL DATA 
SOT-143 (see Fig. 1). 


See also So/dering recommendations. 
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Fig. 1 SOT-143. 3,0 _ Dimensions in mm 


Marking code: 
BSS83 = M74 


0,1 
410° _—>| |< ’ 
max ine 
eo \ 10° 3 


aly So al i S1@lale. 


max 0885, — 0,48_ 0,1 

_fi7] —+ 7Z85014.7 

TOP VIEW 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC. 134) 
Drain-source voltage Vps max. 10 V 
Source-drain voltage Vsp max. 10 V 
Drain-substrate voltage VDB max. 15 V 
Source-substrate voltage VsB max. 15 V 
Drain current (d.c.) Ip max. 50 mA 
Total power dissipation up to Tamp = 25 9C* Prot max. 230 mW* 
Storage temperature range T stg —65 to +150 °C 
Junction temperature : Tj max. 125 °C 


THERMAL RESISTANCE 
From junction to ambient in free air* Rth j-a = 430 K/W* 


CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 
Drain-source breakdown voltage 


Vos = Ves=—5 V; lp = 10nA V(BR)DSX > 10 V 
Source-drain breakdown voltage 
V6p = Vpap = —5 V; Ip =10nA V(BR)SDX => 10 V 
Drain-substrate breakdown voltage 
— > Vpp = 0; Ip = 10 nA; open source V(BR)DBO — 15 V 


Source-substrate breakdown voltage 


—— = ~~ Vpp = 0; Ip = 10 nA; open drain ViBRJSBO. > 15 V 


Drain-source leakage current 
Vos = Ves=—2 V; Vps = 6,6 V | DSoff < 10 nA 


= * Device mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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MOSFET N-channel enhancement switching transistor 


Source-drain leakage current 
VGp = VBp = —2 V; Vsp = 6,6 V 
Forward transconductance at f = 1 kHz 
Vps = 10 V; Vsp = 0; Ip = 20 mA 


Gate-source cut-off voltage 

Vos = Ves: Vsp = 9; Ip = 1 HA 
Drain-source ON-resistance 

Ip = 0,1 mA; 

Vos =5V; Vsp = 0 

Ves = 10V; Vsp =O 


VGs=3,2 V; Vsp = 6,8 V (see Fig. 4) 


Gate-substrate zener voltages 
Vpp = Vsp = 9; —!lc = 10 uA 
Vpp = Vsp=0; +!o=10uA 
Capacitances at f = 1 MHz 
Vos = Ves = —15 V; Vps = 10 V 
Feed-back capacitance 
Input capacitance 
Output capacitance 


Switching times (see Fig. 2) 
Vpp = 10V; Vj =5V 


Pulse generator: 


Rj = 502 
t < 0,5 ns 
te < 1,0 ns 
ty = 20 ns 
) < 0,01 
502 0,1 uF 
Vop Vo 
6302 
T.U.T. 
Vj 
502 
7 % 7287623 


Fig. 2 Switching times test circuit and input and output waveforms. 
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Conditions for Figs 3,4, 5, 6 and 7: 
qj = 25 OC. 


Fig. 7 Vsp = 0; typical values. 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P transistors in miniature plastic envelopes intended for use in amplifier and switching applications. 
Complementary types are BST39/40. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBo max. 200 | 350 V 
Collector-emitter voltage (open base) —VcEQ max. 200 300 V 
. Collector current (d.c.) | —le max. 41 A 
Total power dissipation up to Tamb = 25 OC Prot max. 1 W 
Junction temperature Tj max. 150 OC 
D.C. current gain 
—VceE = 10 V; —lc = 50mA hee 30 to 150 | 30 to 120 
Transition frequency | 
—Vce = 10V;-—Ic =10mA fy > 15 MHz 
MECHANICAL DATA Dimensions in mm Marking: 
Fig. 1 SOT-89. | BST15 = BT1 
BST16 = BT2 


Y 

0,8 

min 4 3 

| | 0 | 

| =e B (2x) 7269230.6 

[15] > 
+ 2o| 
BOTTOM VIEW 


See also So/dering Recommendations 
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RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) : 
~ BST15 BST 16 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Base current 

Total power dissipation up to Tamp = 25 OC* 
Junction temperature 


Storage temperature 


THERMAL RESISTANCE 
from junction to ambient* 


from junction to collector tab 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Collector cut-off cu rrent 
le =0;-Vcp=175V 
le = 0; —Vcp = 280 V 
lp = 0; —Vcge = 150 V 
Ip = 0; —Vce = 250 V 
Emitter cut-off current 
Ic =0;-VeRp=4V 
Ic =0;-VeRp=6V 
Collector-emitter breakdown voltage 
lp = 0; —I¢ = 50 mA; L= 25 mH 
Collector-emitter saturation voltage 
—Ic =50mA;—Igp=5mA 
D.C. current gain 
—Vce = 10 V; —Ic = 50 mA 
Transition frequency at f = 30 MHz 
—Ic = 10 mA; —VcgE = 10 V 
Collector capacitance at f = 1 MHz 
le =le=0;—-Vep=10V 


October 1985 


Tj max. 150 OC 
Tstg —65 to 150 OC 


Rth j-mb = 125 K/W 
Rth j-tab = 10 K/W 


—IcBo 
—lcBo 


—ICEO 
—ICEO 


—lEBO 
—lEBO 


—V(BR)CEO 


—VCEsat 


hee 30 to 150 | 30 to 120 
fy > 15 Mz 


Co < 15 pF 


* Mounted on an area of 2,5 cm? of aceramic substrate; thickness 0,7 mm. 


Silicon planar epitaxial transistors 


200 


Tamb (°C) 


Fig. 2 Power derating curve. 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N transistors in miniature plastic envelopes intended for use in amplifier and switching applications. 
Complementary p-n-p types are BST 15/16. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 
Collector-emitter voltage (open base) VCEO max. 
Collector current (d.c.) Ic max. 1 A 
Total power dissipation up to Tampb = 25 OC Prot max, 1 W 
Junction temperature Tj max. 150 oC 
D.C. current gain 

Voce = 10 Vile =20mA hee min. 40 
Transition frequency at f = 5 MHz 

Vee = 10 V; lq =10mA fy min. 70 MHz 
MECHANICAL DATA Dimensions in mm Marking 
Fig. 1 SOT-89. Sa) 

| BST40 = AT2 


7Z269230.6 


BOTTOM VIEW 


See also So/dering Recommendations. 
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BST39 
BST40 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BST39 


ere 
Collector-base voltage (open emitter) VCBO max. V 
Collector-emitter voltage (open base) VCEO max. 350 250 V 
Emitter-base voltage (open collector) VEBO max. 5 V 
Collector current (d.c.) Ic max. 1 A 
Base current Ip max. 0,5 A 
Total power dissipation up to Tamp = 25 OC* Prot max. 1 W 
Junction temperature Tj max. 150 OC 
Storage temperature Tstg —65 to 150 oC 


THERMAL RESISTANCE 
from junction to ambient* Rthj-a = 125 K/W 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 
Collector cut-off current 


Ip = 0; Vcg = 300 V — lespo < 20 nA 
Emitter cut-off current | 
Ic=0;VeR=5V lEBO < 10 BA 
Collector-emitter saturation voltage 

Ic =50mA;lp=4mA VCEsat < 0,5 V 
Base-emitter saturation voltage 

lc =50 mA; lp =4mA VBEsat S 13 V 
D.C. current gain 

VceE =10V; le =20mA hfe < 40 
Collector capacitance at f = 1 MHz 

le =ie=0;Vcp=10V Co S 2 pF 
Emitter capacitance at f = 1 MHz 

Ic=lo-=0;VeRp=5V Co S 20 pF 
Transition frequency at f = 5 MHz 

VceE =10V;!lco=10mA fT z= 70 MHz 


* Mounted on an area of 2,5 cm? of a ceramic substrate; thickness 0,7 mm. 
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Fig. 2 Power derating curve. 
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N-P-N SILICON PLANAR DARLINGTON TRANSISTORS 


Silicon n-p-n planar Darlington transistors for industrial switching applications, e.g. print hammer, 
solenoid, relay and lamp driving. Encapsulated in a microminiature SOT-89 envelope. 


P-N-P complements are BST60, 61, 62 respectively. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VcCBO 
_ Collector-emitter voltage VCER 
Collector current Ic 
Total power dissipation 
Up to Tamb = 25 OC Prot max. 1 W 
D.C. current gain 
Ic = 500 mA; Vcg = 10 V hee > 2000 
Collector-emitter saturation voltage — 
Ic = 500 mA; Ip =0,5 mA VCEsat < 1,3 V 
Turn-off time 
Ic = 500 mA; Ipon = —lBofe = 0,5 MA toff typ. 1500 ns 
MECHANICAL DATA Dimensions in mm Mark 
Fig. 1 SOT-89. BST50 = AS1 
P 4,6 7 BST51 = AS2 
4,4 8 BST52 = AS3 
~ih- nit , 
= 
El 2 


0,8 
min 


| Ft gglllas 
“yee [8[GBO[ES +! = Bion " 
13 : 

~ [5+ 

+— [3,0] > 

BOTTOM VIEW 


See also So/dering recommendations. 


7269230.6 
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RATINGS 


7Z64481.1. 


Fig. 2 Circuit diagram. 


_ Limiting values in accordance with the Absolute kasimiti System (IEC 134) 


Collector-base voltage (open emitter) 


Collector-emitter voltage* 


Emitter-base voltage (open collector) 
Collector current (d.c.) | 
Collector current (peak) © 

Base current (d.c.) 


Total power dissipation4 


Storage temperature — 
Junction temperature** 


THERMAL RESISTANCE** 
From junction to ambient4 
From junction to tab 


* 


BST50 


ees max. 60. 90 V 
VCER max. 45 | 80 V 
VEBO max. we V 
Ic max. 0,5 A 
IcmM max. 61,5 A 
Ip max. 0,1 A 
Prot max. 1 W 
T stg | —65to+150 °C 
T; max. 150 —is«E 
Rth-a = 125 K/W 
Rthjta = 10 K/W. 


__ External Rge not to exceed value shown in Fig. 5. 


eats ‘Based on maximum average junction temperature in line with common industrial practice. The 
'Fesulting higher junction temperature of the output transistor part is taken into account. 
& Device mounted on a ceramic substrate; area = 2,5 cm? , thickness = 0,7 mm. 
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N-P-N silicon planar Darlington transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


VBE = 0; Vce = VcERMax ICES < 10 pA 
Emitter cut-off current 

lc =0; VER =4V | lEBO < 10 wA 
D.C. current gain* | 

Ic = 150 mA; Vcg = 10 V hre > 1000 

Ic = 500 mA; VcgE = 10 V hFEe > 2000 
Collector-emitter saturation voltage 

Ic = 500 mA; Ip = 0,5 mA VCEsat < 13 V 

Ic = 500 mA; Ip =0,5 mA; Tj = 150 oC VCEsat < 13 V 
Base-emitter saturation voltage 

Ic = 500 mA; Ip =0,5 mA VBEsat < 19 V 


Switching times (see also Fig. 3 and Fig. 4) 


Turn-on time typ. 400 ns 


Turn-off time typ. 1500 ns 


Teo, =200mA 
Ibn = lore =0,5mA 


Fig. 3 Switching 
71272065.2 times test circuit. 


INPUT | 
90%o 
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* Measured under pulsed conditions. 
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Fig. 5 Maximum values external Ree as a function of junction temperature. 
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P-N-P SILICON PLANAR DARLINGTON TRANSISTORS 


Silicon p-n-p planar Darlington transistors for industrial switching applications, e.g. print hammer, 
solenoid, relay and lamp driving. Encapsulated in a microminiature plastic SOT-89 envelope. 


N-P-N complements are BST50, BST51 and BST52 respectively. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
~ Collector-emitter voltage 
Collector current 


Total power dissipation 
up to Tamb = 25 OC 
D.C. current gain 
—lc = 500 mA; —Vcg = 10 V 
Coljlector-emitter saturation voltage 
—lc = 0,5 A; —lp =0,5 mA 
Turn-off time 


MECHANICAL DATA 
Fig. 1 SOT-89. 


See also So/dering recommendations. 
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Fig. 2 Circuit diagram. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
| | BST60 | BST61 | BST62 


Collector-base voltage (open emitter) —VcBO max. 60 V 
Collector-emitter voltage” —VCER max. 45 60 80 V 
Emitter-base voltage (open collector) —VERO max. 5 V 
Collector current (d.c.) —Ic max. 0,5 A 
Collector current (peak) —lcm max. 1,5 A 
Base current (d.c.) —Ip max. 0,1 A 
Total power dissipationA 

up to Tamb = 25 OC Prot max. 1 W 
Storage temperature T stg —65 to + 150 OC 
Junction temperature** — Tj max. 150 OC 


THERMAL RESISTANCE** 
From junction to ambient Rthj-a = 125 K/W 
From junction to tab Rthjtab = 10 K/W 


_ External RpeE not to exceed value shown in Fig. 5. 

ised on maximum average junction temperature in line with common industrial practice. The 
resulting higher junction temperature of the output transistor part is taken into account. 

4 Device mounted on a ceramic substrate area 2,5 cm?, thickness = 0,7 mm. 
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P-N-P silicon planar Darlington transistors 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector cut-off current 


Vee = 9; —Vce = —VcCERMax —IcES < 10 pA 
Emitter cut-off current 

lc =0;VeR =4V —lEBO < 10 wA 
D.C. current gain* 

—Ic = 150 mA; —Vcg = 10 V hee > 1000 

—I¢ = 500 mA; —Vcg = 10 V hFE > 2000 
Collector-emitter saturation voltage 

—Ic = 500 mA; —Ip =0,5 mA —VCEsat < 13 V 

—Ic¢ = 500 mA; —Ip =0,5 mA; Tj = 150 °C —VCEsat < 13 V 
Base-emitter saturation voltage 


—lc = 500 mA; —ip =0,5 mA | —VBEsat < 19 V 


Switching times (see also Fig. 3 and Fig. 4) 
—Ic = 500 mA; —IBon = —!Botf = 0,5 MA 


Turn-on time ton typ. 400 ns 
Turn-off time toff _typ. 1500 ns 
+2,2V —10V 


1uF 


Lo 
es - 


>! Bus Leu 


Icon = 500 mA | | Seen ae Fig. 3 Switching 
—IBon = 'goff = 0,5 mA 7272905 times test circuit. 


INPUT 


OUTPUT 


aot 
Fig. 4 Switching | 


tg ty ty ty 7272906 sneer iom 


* Measured under pulsed conditions. 


October 1982 655 


107 


7272979 


Pita eae ae ee 
eee ee Aas |: 
Flea ae ee 


max. external Ree VS qj for thermal stability 


Line a cee ee ees eS ee ee | 
se ee ae ee ee ae 
FC ee ee ee 
Lik? <a es eee ee ee 
lea? 4 ee eee eee ee ee ee eee 
Hi 4 ee ee ee ee 
Spee ee ae ee ee ee ee ee 


106 
10° 


Fa a ee ee ee ee 


Fig. 5 Maximum values external Ree as a function of junction easesute 


7Z72061.A 


5 2s es eee ee” 
chee ee ee ees 


Te 7 
(iC e eee EER 


= 
= 
Met MILL 


Fig. 7. 


Gee ee 


4 aoe nen is ae 
% i oe oe Se = oe ae 
NG ana (Goel cae ames ia eae UR 
aa We ee Gries 1 ee ee 
* NONE TE— 
He 
frill? { T TN  JTINET TT 7 fy 
TENE ce 
ro (iin Se ae eee 
are PEK 
a INEST 

> 
"THEN AS 

I~ 

r) " ‘S ‘© 


1 


vt 
© 
L@>) 
= 
= 
= 
~~ 


656 


N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in SOT-89 envelope and designed for use as 
Surface Mounted Device (SMD) in thin and thick-film circuits for application with relay, high-speed 
and line-transformer drivers. 


Features 


@ Very low Rpson 

@ Direct interface to C-MOS, TTL, ete. 
® High-speed switching 

@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 80 V 
Gate-source voltage (open drain) VGso max. 20 V 
Drain current (d.c.) Ip max. 0,5 A 
Total power dissipation up to Tamh = 25 °C Prot max. 1 W 
Drain-source ON-resistance va 202 
Ip = 500 mA; Ves = 10 V RpSon  < 4.0 Q 
Transfer admittance 
Ip = 500 mA; Vps = 15 V; f = 1 kHz l¥fs| typ. 300 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-89. 46 | ? 
: Aid aqacl 
1,8 
" tag 
3 
d ieee 
Z | 
i 26 
2 4 4,25 
g wi 1 3°75 
re me 
1 0,8 
; 1 
Marking: KM I Fe oo | ha 9158 | 
aRTORS}-| = B8ties om 
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= (30) 


BOTTOM VIEW 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 

Gate-source voltage (open drain) 

Drain current (d.c.) 

Drain current (peak) 

Total power dissipation up to Tamb = 25 OC* 
Storage temperature 

Junction temperature 


THERMAL RESISTANCE 
From junction to ambient* 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Drain-source breakdown voltage 
Ip = 100 nA; Ves =0 


Drain-source leakage current 
Vps = 60 V; Ves= 0 
Gate-source leakage current. 
Vgs = 20 V; Vps =0 
Gate threshold voltage 
Ip =1mA;Vps=VeEs 


Drain-source ON-resistance 
Ip = 500 mA; Ves = 10 V 

Transfer admittance at f = 1 kHz 
Ip = 500 mA; Vps = 15 V 

Input capacitance at f = 1 MHz | 
Vps = 10 V; Veg =0 

Output capacitance at f = 1 MHz 
Vps = 10 V; Vgs =0 

Feedback capacitance at f = 1 MHz 
Vps = 10 V; Ves =0 

Switching times (see Figs 2 and 3) 
Ip = 500 mA; Vps = 50 V; Ves = Oto 10 V 


January 1986 


Vps 
VGso 
ID 


Ipm 


Prot 
T stg 
qj 


Rth j-a 


V(BR)DS 
IDSs 


less 


VGS(th) | 


RDSon 


l¥ fg] 


loff 


max. 80 
max. 20 
max. 0,5 
max. 1,0 
max. 1 
—65 to + 150 
max. 150 
125 

> 80 
< 10 
< 100 
> 1,5 
<. 3,5 
typ. 2,0 
< 40 
typ. 300 
typ. 45 
typ. 30 
typ. 8 
< 10 
< 15 


* Transistors mounted on a substrate with surface area of 2,5 cm? and thickness of 0,7 mm. 
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N-channel vertical D-MOS transistor 
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Fig. 2 Switching times test circuit. 
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Fig. 3 Input and output waveforms. 
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N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in SOT-23 envelope and designed for use as 
Surface Mounted Device (SMD) in thin and thick-film circuits for telephone ringer and for application 
with relay, high-speed and line transformer drivers. 


Features 


@ Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 
@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage Vos max. 80 V 
Drain-source voltage (non-repetitive peak; ty <2 ms) Vps(sm) max. 100 V 
Gate-source voltage (open drain) VGso max. 20 V 
Drain current (d.c.) | Ip max. 175 mA 
Total power dissipation up to Tamp = 25 OC Prot max. 300 mW 
Drain-source ON-resistance 
7 a 7 typ. 7 Q 

Ip = 150 mA; Veg =5V RDSon < 109 
Transfer admittance 

Ip = 175 mA; Vps = 5 V; f= 1 kHz lYfs| typ. 150 mS 
MECHANICAL DATA Dimensions inmm 


Fig. 1 SOT-23. 


Marking: 02 


7296885 


TOP VIEW 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 


Drain-source voltage (non-repetitive peak; ty < 2 ms) 


Gate-source voltage (open drain) 

Drain surrent (d.c.) 

Drain current (peak) 

Total power dissipation up to Tampb = 25 9C* 
Storage temperature range 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient* 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Drain-source breakdown voltage 
Ip = 100 vA; Ves =0 
Drain-source leakage current 
Vps = 60 V; Veg = 0 
Gate-source leakage current 
VG6s = 20 V;Vps=0 
Gate-source cut-off voltage 
Ip =1mMA;Vps= V6s 


Drain-source ON-resistance 
Ip = 150 mA; Ves =5V 

Transfer admittance at f = .1 kHz 
Ip=175 mA; Vps=5V 

Input capacitance at f = 1 MHz 
Vps = 10 V; VG6S =0 

Output capacitance at f = 1 MHz 
Vps = 10 V; Veg =0 

Feedback capacitance at f = 1 MHz 
Vps = 10 V; V@sg =0 

Switching times (see Figs 2 and 3) 
Ip = 175 mA; Vps = 50 V; Ves = 0 to 10 V 


VpDs 
VDS(SM) 
VGso 
ID 

IDM 

Prot 

T stg 

qj 


Rth j-a 


V(BR)DS 
IDSs 
IGss | 
V(P)GS 
RDSon 


lYfs| 


* Transistors mounted on a ceramic substrate of 7 mm x 5 mm x 0,7 mm. 
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max. 80 
max. 100 
max. 20 
max. 175 
max. 600 
max. 300 
—65 to + 150 
max. 150 
= 430 
> 80 
< 1,0 
< 100 
> 1,5 
< 3,5 
typ. 7 
< 10 
typ. 150 
typ. 15 
typ. 13 
typ. 3 
typ. 4 
< 10 
typ. 4 
< 10 


V 

V 

V 
mA 
mA 
mW 
oC 
°C 


K/W 


N-channel vertical D-MOS transistor 


Vp=50V 


7Z88773 


Fig. 2 Switching times test circuit. 


INPUT 


OUTPUT 


ton toff ‘+ 


7288775 


Fig. 3 Input and output waveforms. 
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N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel vertical D-MOS transistor in SOT-89 envelope and designed for use as line current inter- 
rupter in telephone sets and for application in relay, high-speed and line-transformer drivers. 


Features 


@ Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 
@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voitage 
Gate-source voltage (open drain) 
Drain current (d.c.) 
Total power dissipation up to Tampb = 25 PC 
Drain-source ON-resistance 
Ip = 250 mA; Ves = 10 V 


Transfer sdmiteanee 
Ip = 250 mA; Vps = 15 V; f= 1 kHz 


MECHANICAL DATA 


Fig. 1 SOT-89. 

3 

' 1 

A) 
29 s 
awe ool 

s 

1 
Marking: KN f 


te poe! 


0,37 


Ip max. 250 mA 

Prot max 1 W 
typ 6 2 

RDSon < 129 


lV fs] typ. 250 mS 


Dimensions in mm 


0,8 
mie 1 3 2 
053 | 
an ool 1 B88 | 
<6 48(9,) 7Z269230.6 
+1 
BOTTOM VIEW 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Gate-source voltage (open drain) 
Drain current (d.c.) 


Drain current (peak) 


Total power dissipation up to Tamph = 25 °C* 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient 


CHARACTERISTICS 


Tj = 25 °C unless otherwise specified 


Drain-source breakdown voltage 
Ip = 100 vA; Ves =0 
Drain-source leakage current 
Vps = 160 V; Veg = 0 
Gate-source leakage current 
Ves = 20 V; Vps =0 © 
Gate threshold voltage 
Ip =1mA; Vps= Ves 


Drain-source ON-resistance 
Ip = 250 mA; Ves = 10 V 
Transfer admittance at f = 1 kHz 
Ip = 250 mA; Vps= 15 V 
Input capacitance at f = 1 MHz 
Vos = 10 V; Veg =0 
Output capacitance at f = 1 MHz 
Vps = 10 V; Ves =0 
Feedback capacitance at f = 1 MHz 
Vps = 10V; Veg =0 
Switching times (see Figs 2 and 3) 


Ip = 250 mA; Vps = 50 V; Ves = 0 to 10 V 


Vps 
VGso 
ID 
IDM 
Prot 

T stg 
qj 


Rth j-a 


V(BR)DS 
IpDss 
IGss 


VGsith) 
RDSon 


lYfs| 


- max. 200 
max. 20 
max. 250 

max. 800 
max. 1 
—65 to + 150 
max. 1 50 
= 125 
> ~. 200 
< 10 
< 100 
= 0,8 
< 2,8 
typ. 6 
< 12 
typ 250 
typ. 70 
typ. 20 
typ. 5 
typ. 4 
< 10 
typ. 15 
< 25 


“ Transistor mounted on a ceramic substrate with area of 2,5 cm? and thickness of 0,7 mm. 
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N-channel vertical D-MOS transistor 
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Fig. 2 Switching times test circuit. 
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Fig. 3 Input and output waveforms. 
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N-CHANNEL VERTICAL D-MOS TRANSISTOR 


N-channel enhancement mode vertical D-MOS transistor in SOT-89 envelope and designed for use as 
Surface Mounted Device (SMD) in thin and thick-film circuits for application with relay, high-speed 
and line-transformer drivers. 


Features 


@ Direct interface to C-MOS, TTL, etc. 
@ High-speed switching 
@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage Vps max. 180 V 
Drain-source voltage (non-repetitive peak; ty <2 ms) Vps(SM) max. 200 V 
Gate-source voltage (open drain) VGso max. 20 V 
Drain current (d.c.) ID max. 300 mA 
Total power dissipation up to Tamp = 25 OC Prot max. 1 W 
Drain-source ON-resistance typ 79 
Ip=15mA;Ves=3 V Rpson 2 10 2 
Transfer admittance 
Ip = 300 mA; Vps = 19 V; f = 1 kHz lYfs| typ. 250 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-89. 
amas Gl! 
3 
: aa 
77 
_-_oooo 
29 A 
— J 
2,6 
"4, 4,25 
1 1 3.75 
Marking: KO 


7Z69230.6 


baa 


20) 


BOTTOM VIEW 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage | Vps max. 180 V 
Drain-source voltage (non-repetitive peak; ty < 2 ms) VDS(SM) ‘Max. 200 V 
Gate-source voltage (open drain) VGso max. 20 V 
Drain current (d.c.) Ip max. 300 mA 
Drain current (peak) IDM max. 800 mA 
Total power dissipation up to Tampb = 25 9C* Prot max. 1 W 
Storage temperature Tstg —65 to + 150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to ambient* Rth j-a =. 125 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Drain-source breakdown voltage 


Ip = 100 nA; Veg = 0 ViBR)DS —> 180 V 
Drain-source leakage current 

Vps = 120 V; Veg =0 Ipss < 10 wA 
Gate-source leakage current 

Ves = 20 V; Vps =0 IGss as 100 nA 
Gate threshold voltage = 07 V 

Ip = 100 wA; Vos = Veg Vas(th) <x 27 V 
Drain-source ON-resistance typ 7Q 

Ip = 300 mA; Ves = 10 V RpSon typ. 6 Q 
Transfer admittance at f = 1 kHz 

Ip = 300 mA; Vps = 15 V lvfsl typ. 250 mS 
Input capacitance at f = 1 MHz 

Vps = 10 V; Ves =0 Cis typ. 50 pF 
Output capacitance at f = 1 MHz 

Vps = 10 V; Veg = 0 Cos typ. 20 pF 
Feedback capacitance at f = 1 MHz 

Vps=10V; Ves =0 Crs typ. 6 pF 
Switching times (see Figs 2 and 3) 

Ip = 300 mA; Vps = 50 V; Veg = Oto 10 V ton < 10 ns 

toff < 15 ns 


* Transistors mounted on a ceramic substrate with area of 2,5 cm? and thickness of 0,7 mm. 
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N-channel vertical D-MOS transistor 


7288773 


Fig. 2 Switching times test circuit. 
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Fig. 3 Input and output waveforms. 
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DEVELOPMENT DATA | 
This data sheet contains advance information and | BST120 


specifications are subject to change without notice. 


P-CHANNEL VERTICAL D-MOS TRANSISTOR 


P-channel vertical D-MOS transistor in SOT-89 envelope and intended for use in relay, high-speed and 
line-transformer drivers, using SMD technology. 


Features 


@ Very low Rpson 

@ Direct interface to C-MOS 
@ High-speed switching 

@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage —-Vps max. 60 V 
Gate-source voltage (open drain) —-VGso max. 20 V 
Drain current (d.c.) —Ip max. O3 A 
Total power dissipation up to Tamph = 25 PC Prot max. 1 W 
Drain-source ON-resistance 
_ typ, 45 2 

—Ip = 200 mA; —Vesg = 10 V RpSon een 62 
Transfer admittance 

—Ip = 200 mA; —Vps = 15 V; f = 1 kHz lYfs| typ. 200 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-89. 

3 


Marking: LM 


7269230.6 


nt 


BOTTOM VIEW 
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BST120 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134} 


Drain-source voltage 
Gate-source voltage (open drain) 
Drain current (d.c.) 


Drain current (peak) 


Total power dissipation up to Tamb = 25 OC* 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient* 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Drain-source breakdown voltage 
—Ip = 100 pA; —-VGs = 0 

Drain-source leakage current 
—-Vps = 45 V; Veg =0 

Gate-source leakage current 
—-Vegs = 20 V; Vos =0 

Gate threshold voltage 
—-Ip=1mA;Vps=VeEs 


Drain-source ON-resistance 
—Ip = 200 mA; —Vgs= 10 V 
Transfer admittance at f = 1 kHz 
—Ip = 200 mA; —Vps = 15 V 
Input capacitance at f = 1 MHz 
—-Vps = 10V; Ves =0 
Output capacitance at f = 1 MHz 
—-Vps = 10 V; Veg =0 
Feedback capacitance at f = 1 MHz 
—-Vps = 10 V; Ves = 0 


Switching times (see Figs 2 and 3) 


~Ip = 200 mA; —Vpg = 50 V; -Vgs = 0 to 10 V 


—-Vps 
-VGSO 
an | D 
—IDM 
Prot 

T stg 

Vj 


Rth j-a 


max. 
max. 
max. 
max. 
max. 
—65 to + 


max. 


* Transistor mounted on a ceramic substrate: area = 2,5 cm? and thickness = 0,7 mm. 
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P-channel vertical D-MOS transistor BST120 
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| | ; { OUTPUT 
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7294273 

Fig. 2 Switching time test circuit. Fig. 3 Input and output waveforms. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


P-CHANNEL VERTICAL D-MOS TRANSISTOR 


BST122 


P-channel vertical D-MOS transistor in SOT-89 envelope and intended for use in relay, high-speed and 


line-transformer drivers, using SMD-technology. 


Features 


@ Very low Rpson 

@ Direct interface to C-MOS, TTL 
@ High-speed switching 

@ No second breakdown 


QUICK REFERENCE DATA 


Drain-source voltage —Vps max. 


50 V 

Gate-source voltage (open drain) —VGso max. 20 V 
Drain current (d.c.) —Ip max. 0,25 A 
Total power dissipation up to Tamb = 25 OC Prot max. 1 W 
Drain-source ON-resistance 

typ. 7,5 
Transfer admittance 

—Ip = 200 mA; —Vps = 15 V; f= 1 kHz lYfs| typ. 125 mS 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-89. 
3 


Marking: LN 


<(ig]+| 
+ [3,0] — 


BOTTOM VIEW 
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RATINGS | 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Drain-source voltage 
Gate-source voltage (open drain) 
Drain current (d.c.) 


Drain current (peak) 


Total power dissipation up to Tamb = 25 OC 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient* 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Drain-source breakdown voltage 
—Ip = 100 nA; —Ves = 0 
Drain-source leakage current 
—Vps =1V; Ves =0 
Gate-source leakage current 
—Ves = 20 V; Vps = 0 
Gate threshold voltage 
-Ip =1mA; Vps=V6Es 


Drain-source ON-resistance 
—Ip = 200 mA; —Vgs = 10 V 
Transfer admittance at f = 1 kHz 
_ —-Ip = 200 mA; —Vps= 15 V 
Input capacitance at f = 1 MHz 
—-Vps= 10 V; Veg = 0 
Output capacitance at f = 1 MHz 
-Vps=10V; Ves =0 
Feedback capacitance at f = 1 MHz 
—-Vps=10V;VGs=0 
Switching times (see Figs 2 and 3) 


—Ip = 200 mA; —Vps = 40V; —Vgs = 0 to 10 V 


—Vps 
—-V&Eso 
a | D 
—IDM 
Prot 

T stg 


qj 


Rth j-a 


—V(BR)DS 
—lpss 
—less 


—VGS(th) 
RDSon 


lYfs| 


loff 


max. 50 
max. 20 
max. 0,25 
max. 0,5 
max. 1 
—65 to + 150 
max. 150 
= 125 
> 50 
< 10 
— 100 
> 1,5 
< 3,5 
typ. 7,5 
< 10 
typ. 125 
typ. 30 
typ. 20 
typ. 5 
typ. 4 
typ. 10 


* Transistor mounted on a ceramic substrate: area = 2,5 cm?; thickness = 0,7 mm. 
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P-channel vertical D-MOS transistor BST1 22 
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‘7 (/ 
7294273 
Fig. 2 Switching times test circuit. Fig. 3 Input and output waveforms. 
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SILICON PLANAR EPITAXIAL TRANSISTORS 


@ High-speed switching 


N-P-N transistor in a microminiature plastic envelope. It is intended for very high-speed saturated 


switching in thick and thin-film circuits. 
QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (Vpe = 0) 
Collector-emitter voltage (open base) 
Collector current (peak value) 

Total power dissipation up to Tamp = 65 OC 
Junction temperature 


D.C. current gain 
lc = 10 mA; VceE=z1V 
Ic = 50 mA; VcE = 1V 
Transition frequency at f = 100 MHz 
‘Iq = 10 mA; Vog = 10 V 


Storage time 
Ic=!p =—Ipy = 10mA 


MECHANICAL DATA 
Fig. 1 SOT-23. 


R-types are available on request. 


See also So/dering recommendations. 


VCcBO —- max 20 V 
VCES max 20 V 
VCEQ = max 12 V 


Tj max 175 OC 
hee 40 to 120 
hfe > 25 
f > 400 MHz 
T typ. 500 MHz 
ts < 13 ns 
Dimensions in mm Marking code 
BSV52 = B2 
3 
| 
| 
BSV52R = B4 


3 
| 
2 


7Z66908.9 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) See Fig. 4 VCBO max. 20 V 
Collector-emitter voltage (Vgr =0) See Fig. 4 VcES max. 20 V 
Collector-emitter voltage (open base) 

Ic = 10 mA (see Fig. 4) VCEO max. 12 V 
Emitter-base voltage (open collector) See Fig. 4 VEBO max. 5 V 
Collector current (d.c.) Ic max. 100 mA 
Collector current (peak value) lcm max. 200 mA 
Total power dissipation up to Tamp = 65 °C ** Prot max. 250 mW 
Storage temperature T stg —65 to+ 175 OC 
Junction temperature Tj max. 175 °C 


THERMAL CHARACTERISTICS* 
Tj = Px (Rthj-tt+ Rthts + Rths-a) + Tamb 
Thermal resistance 


From junction to tab Rth j-t = 60 K/W 
From tab to soldering points Rth t-s = 280 K/W 
From soldering points to ambient** | Rths-a = 90 K/W 
CHARACTERISTICS 


Tj = 25 OC unless otherwise specified _ 


Collector cut-off current 


le = 0; Veg = 10 V ICBO < 100 nA 
le = 0; Vep = 10 V; Tj = 125 OC ICBO < 5 pA 
Saturation voltages 
Ic = 10 mA; Ip = 300 pA VCEsat < 300 mV 
VCEsat < 250 mV 
ae VBEsat 700 to 850 mV 
VCEsat < 400 mV 
Ic = 50 mA; Ip =5 mA ee - ee are 
D.C. current gain 
lc=1mA;VceE=z1V hFe > 25 
Ic = 10 mA; VcfF=z1V hFe 40 to 120 
Ic = 50 mA; Vce=1V hee > 25 
Transition frequency at f = 100 MHz | 
Ic = 10 mA; Vcr = 10 V fy 2 sent 


typ. 500 MHz 


* 


See Thermal characteristics. 
** Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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Silicon planar epitaxial transistors 


Collector capacitance at f = 1 MHz 


le=le=O;Vcp=5V Co < 4 pF 
Emitter capacitance at f = 1 MHz 

lc =1o=0; VER =z1V Co < 4,5 pF 
Switching times 

Storage time Ic = Ip = —Ipnyy = 10 mA ts < 13 ns 

Turn on time when switched from 

—VpeE = 1,5 V to lc = 10 mA; Ip =3 mA ton < 12 ns 


Turn off time when switched from 
Ic = 10 mA; Ip =3 mA 
to cut-off with —Ippyq = 1,5 mA toftf < 18 ns 


voltage at 
Seine P 
+10V 


50.9 
A 
9501 
voltage at 
‘ Vi point A | 
. O.1F 
Vi 

-10V —— — 


Z 
7209497 


Fig. 2 Test circuit and waveform storage time. 
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Fig. 3 Test circuit and waveforms turn on and turn off time. 
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Oscilloscope: 


Pulse generator: 


Input impedance 


Rise time 


Rise time 


300 ns 
< 0,02 


> 


t 


Pulse duration 


) 


Duty cycle 


Rs 50 §2 


Source impedance 


turn off time 


ib} 
£ 
~~ 
Cc 
ie) 
Cc 
_ 
=) 
~~ 


—Ippy is the reverse current that can flaw during switching off. The indicated —Ipjy is determined and 


limited by the applied cut-off voltage and series resistance. 
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Silicon planar epitaxial transistors 


7221246 


“TM 


Fig 6. Veg=1V; Tj = 25 OC; typical values. 
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Silicon planar epitaxial transistors 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


BYD17 SERIES 


CONTROLLED AVALANCHE RECTIFIER DIODES 


Rectifier diodes in hermetically sealed leadless SMID* envelopes and intended for general purpose 
rectifier applications. 


The device is capable of absorbing reverse transient energy. 


QUICK REFERENCE DATA 


BYD17D 

Crest working voltage VRWM 
Reverse avalanche breakdown voltage V(gR)R 
Average forward current IE(AV) 
Non-repetitive peak forward current les 
Non-repetitive peak reverse power 

dissipation Prom max. 0,4 kW 
Junction temperature Tj max. 175 OC 


MECHANICAL DATA Dimensions in mm 


Fig. 1 SOD-87. 


= 800.2 | 


; 


2,05 
D= ’ 
‘ + 0,05 
} 7Z93596.1 
t 
1,9 
@D1= +01 


* Surface-mounted implosion diode. 
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BYD17 SERIES 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
BYD17D | G 
Crest working reverse voltage VRWM ~~ max. 1000 V 
Continuous reverse voltage VR max. 600 | 800 | 1000 V 


Average forward current (averaged 
over any 20 ms period) 
Ttp = 105 °C; lead length 10 mm lF(AV) max. 1,5 A 
Tamb = 65 °C; p.c. board mounting IF(AV) max. 0,6 A 
Repetitive peak forward current 
Ttp = 55 °C; f = 50 Hz; a= 3; 
(inclusive derating for Tj max 


at VR Rm = 1000 V) lEFRM max. 5,5 A 
Non-repetitive peak forward current 

t =10ms, half-sine wave; 

Tj = Tj max Prior to surge; 

VR = VRWMmax IFSM os max. 20 A 


Non-repetitive peak reverse power 
dissipation; t = 20 us (half-sine 
wave); Tj = Tj max Prior to surge PRsm max. 0,4 kW 


Non-repetitive peak reverse avalanche 
energy; |p = 0,34 A; Tj = Tj max 
prior to surge; with inductive load 


switched off ERSM max. 7 mJ 
Storage temperature T stg —65 to+ 175 oC 
Junction temperature Tj max. 175 OC 


THERMAL RESISTANCE 
influence of mounting method 
1. Thermal resistance from junction to 
tie-point at a lead length of 10 mm Rthj-tp = 30 K/W 


2. Thermal resistance from junction to 
ambient; device mounted on an 1,5 mm 
thick epoxy-glass printed circuit board; 
Cu-thickness > 40 um (see Fig. 2) Rthj-a = 150 K/W 


Fig. 2 Mounted ona 
printed-circuit board. 


| 
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Controlled avalanche rectifier diodes BYD17 SERIES 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


BYD17D 
Forward voltage* 
IF = 1A; Tj = Tj max VE < 
IF=1A VE < 
Reverse avalanche breakdown voltage = 
IR =0,1 mA VIBR)R c 


Reverse current 


VR = VRWMmax IR 1 HA 
VR = VRWMmax: Tj = 165 OC IR < 100 LA 
Diode capacitance 
Vp =0;f= 1 MHz Cq typ. 21 pF 
3 7292750 


se ae ee e/a 
ry one) 
a ee ae re 


DEVELOPMENT DATA 


Fig. 3 Maximum forward voltage. 


* Measured under pulse conditions to avoid excessive dissipation. 
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DEVELOPMENT DATA 
This data sheet contains advance information and BYD37D;G;J;K;M 


specifications are subject to change without notice. 


AVALANCHE FAST SOFT-RECOVERY RECTIFIER DIODES 


Rectifier diodes in hermetically sealed leadless SMiD* envelopes. They are intended for television and 
industrial applications, such as switched-mode power supplies, scan rectifiers in TV receivers and also 
for use in inverter and converter applications. The devices feature non-snap-off (soft-recovery) 
switching characteristics and are capable of absorbing reverse transient energy (e.g. during flashover 

in a picture tube). 


QUICK REFERENCE DATA 


BYD37D 


Repetitive peak reverse voltage VRRM max. 200 1000 V 
Continuous reverse voltage VR max. 200 1000 V 
Average forward current IF(AV) max. 1,5 1,5 A 
Non-repetitive peak forward current lESm max. 20 20 A 
Non-repetitive peak reverse energy ERSM = max. 10 7 mJ 
Reverse recovery time trr < 250 300 ns 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOD-87. 


7Z293596.1 


* Surface mounted implosion diode. 
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BYD37D;G;J;K;M 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
-BYD37D 
Repetitive peak reverse voltage VRRM~ max... 200 1000 V 
Continuous reverse voltage VR max. © 200 1000 V 


Average forward current (averaged 
over any 20 ms period) : 
Ttp = 105 °C IF(AV) max. 1,5 1,5 


A 
Tamb = 65 °C; p.c. board mounting IF(AV) max. 0,6 0,6 A 
Repetitive peak forward current lIFRM max. eae 12 A 
Non-repetitive peak forward current 
t =10™ms, half-sine wave; 
qj = Tj max Prior to surge; . | 
VR= VRRMmax lIESM max. ~ 20 20 A 


Non-repetitive peak reverse avalanche 
energy; |R = 400 mA; Tj = Tj max, 
prior to surge; with inductive load 


switched off ERSM max. 10 | 7 mJ 
Storage temperature Tstg —65 to +175 oC 
Junction temperature : Ta <p max. _ 175 oc 


THERMAL RESISTANCE 
Influence of mounting method 


1. Thermal resistance from junction | 

to tie-point © | Rthjtp =. | — 30 K/W 
2. Thermal resistance from junction 

to ambient; device mounted on a 

1,5 mm thick epoxy-glass printed 

circuit board; Cu-thickness = 40 al 

(see Fig. 2) - Rthj-a = 150 K/W 


50 | | 
| : \ 
sili 1,25 7Z96389 


Fig. 2 Mounted on a printed-circuit board. 
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Avalanche fast soft-recovery rectifier diodes BYD37D ‘G ‘J “K:M 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
BY D37D 


Forward voltage* 
Ir =1 Ai Tj = 7; max 


IF=1A 
Reverse avalanche breakdown voltage 

IR =0,1 mA 
Reverse current 

VR = VRRMmax IR << 1 1 LA 

VR = VRRMmax;: Tj = 165 °C IR a 100 100 HA 
Reverse recovery when switched from 

lF=1AtoVR 230 V with 

—d|F/dt = 20 A/ps 

recovery charge Qs ae 250 400 nc 

recovery time — ter < 250 300 ns 
Maximum slope of reverse recovery 

current when switched from 

IF =1Ato VR 2 30 V with . 

—dif/dt = 1 A/ups ldip/dt}| < 6 5 A/us 


DEVELOPMENT DATA 


Fig. 3 Maximum forward voltage. 


* Measured under pulse conditions to avoid excessive dissipation. 
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DEVELOPMENT DATA 
This data sheet contains advance information and BZD27 SERIES 


specifications are subject to change without notice. 


VOLTAGE REGULATOR DIODES 


Diodes in hermetically sealed leadiess SMID* envelopes. 
They are intended for use as voltage regulator in medium power regulator circuits. 


The series consists of BZD27-C3V9 to BZD27-C270; diodes in the voltage range 300 V to 510 V are 
available on request. 


QUICK REFERENCE DATA 


Working voltage range MG nom. 3,9to270 V 
Working voltage tolerance (E24 range) +5 % 
Total power dissipation Prot max. 2,3 W 
Non-repetitive peak reverse power dissipation 

Tj = 25 °C; ty = 100 us P2SM = Max. 300 W 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOD-87. 


7Z93596.1 


* Surface mounted implosion diode. 
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BZD27 SERIES 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Total power dissipation 


Ttp = 105 OC Prot max. 2,3 W 

Tamb = 55 °C; p.c. board mounting Prot max. 0,8 W 
Non-repetitive peak reverse power dissipation 

tp = 100 us square pulse; Tj = 25 OC (prior to surge) P7sM max. 300 W 
Storage temperature T stg —65 to+175 OC 
Junction temperature qj max. 175 OC 


THERMAL RESISTANCE 
Influence of mounting method 
1. Thermal resistance from junction to tie-point Rth j-tp = 30 K/W 


2. Thermal resistance from junction to ambient 
when mounted on a 1,5 mm thick epoxy-glass 
printed-circuit board; Cu-thickness = 40 um 
(see Fig. 2) Rth j-a _ = 150 K/W 


ae 1,25 7Z96389 


Fig. 2 Mounted on a printed-circuit board. 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Forward voltage 
lF=0,2A VF 


/\ 


1,2 V 
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Voltage regulator diodes | = a | ; |  BZD27 SERIES 


CHARACTERISTICS (continued) 


BZD27- working voltage differential temperature test reverse ,, reverse 


XXXX Vv resistance coefficient S7 | current | current voltage 

‘diff IR VR 

V Q %/K yA V 
min. typ. max. | typ. max. | min. max. max, 

C3V9 3,7 3,9 4,1 4 8 —0,14  —0,04 100 — —_ 
C4AV3 4,0 4,3 4,6 4 7 —0,12 -—0,02 100 — _ 
C4V7 4,4 47 5,0 3 7 —0,10 0 -100 — — 
C5V 1 48 5,1 54 3 6 —Q,08 0,02 100 100 2 
C5V6 5,2 5,6 6,0 ne 4 —0,04 0,04 100 50 2 
C6V2 5,8 6,2 6,6 2 3 —Q,01 0,06 100 20 2 
C6V8 6,4 6,8 7,2 1 3 0 0,07 100 200 3 
C/7V5 7,0 7,5 7,9 1 2 0 0,07 100 50 3 
C8V2 _7,/ 8,2 8,/ 1 2 0,03 0,08 100 10 3 
COV 1 8,5 9,1 9,6 2 4 0,03 0,08 50 5 5 

C10 94 10,0 10,6 2 4 0,05 0,09 50 7 7,5 

C11 104 11,0 11,6 4 7 0,05 0,10 50 3 8,2 

C12 11,4 12,0 12,7 4 7 0,05 0,10 50 2 9,1 
x C13 12,4 13,0 14,1 5 10 0,05 0,70 50 2 10 
-, C15 13,8 150 156 5 10 0,05 0,10 50 4 11 
QO C16 15,3 16,0 17,1 6 15 0,06 QOii}; 25 1 12 
a C18 16,8 18,0 19,1 6 15 0,06 0,11 25 1 13 
Lu C20 18,8 20,0 21,2 6 15 0,06 0,11 25 1 15 
= C22 208 22,0 23,3 6 15 0,06 0,11} 25 1 16 
o C24 22,8 240 256 7 15 0,06 0,11 25 1 18 
= C27 25,1 27,00 289 7 15 0,06 0,11 25 1 20 
Lu C30 28. 30 32 8 15 0,06 0,11 25 1 22 
QO 33 31 33 35 8 15 006 0,11] 25 1 24 
C36 34 36 38 21 40 0,06 0,11 10 1 27 
C39 37 39 41 21 40 0,06 0,11 10 1 30 
C43 40 43 46 24 45 0,07 0,12 10 1 33 
C47 44 47 50 24 45 0,07 0,12 10 1 36 
C51 48 51 54 25 60 0,07 0,12 10 1 39 
C56 52 56 60 25 60 0,07 0,12 10 1 43 
C62 58 62 66 25 80 0,08 0,13 10 1 47 
C68 64 68 f2 25 80 0,08 0,13 10 1 51 
C75 70 75 79 30 100 0,08 0,13 10 1 56 
C82 77 82 87 30 100 0,08 0,13 10 1 62 
C91 85 91 96 60 200 0,09 0,13 5 1 68 
C100 94 100 106 60 200 0,09 0,13 5 1 75 
C110 104 110 116 80 250 0,09 0,13 5 1 82 
C120 114 120 127 80 250 0,09 0,13 5 a 91 
C130 124 130 141 110 300 0,09 0,13 5 1 100 
C150 138 150 156 130 300 0,09 0,13 = 5 1 110 
C160 153 160 171 150 350 0,09 0,13 5 1 120 
C180 168 180 191 180 400 0,09  O,13 5 1 130 

C200 188 200 212 200 500 0,09 0,13 5 1 150 © 
C220 208 220 233 350 750 0,09 0,13 2 1 160 
C240 228 240 256 400 850 0,09 0,13 2 1 180 
C270 251 270 289 450 + 1000 0,09 0,13 2 1 200 


-~ 


Diodes in the voltage range 300 V to 510 V available on request. 
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BZV49 SERIES 


SILICON PLANAR VOLTAGE REGULATOR DIODES 


Silicon planar voltage regulator diodes, in a SOT-89 plastic envelope, intended for stabilization applica- 
tions in thick and thin-film circuits. 


The series covers the normalized range of nominal working voltages from 2,4 V to 75 V with a tolerance 
of + 5% (international standard E24 range). 


QUICK REFERENCE DATA 


Working voltage range VZ nom. 24to75 V 
Working voltage tolerance (E24 range) +5 % 
Total power dissipation up to Tampb = 25 OC Prot ss max. 1 W 
Junction temperature Tj max. 150 °C 
MECHANICAL DATA Dimensions in mm 
; 4.6 
Fig. 1 SOT-89 mee 1 eae ae 
1,6 1,8 
ie ae a eae 
we 
ra 4 | 
26 { 2 
2, 4,25 
| 3,75 
0,8 3 
min 1 
| | | | +l 00 | 
eget ‘|, 048 | 
a4 = $68to | mans 
«(i+ 
<<. —_— 
iadcny cou BOTTOM VIEW 
BZV49- C2V4 = 2Y4 C5V1=5Y1 C12 = 12Y C33 = 33Y 
C2V7=2Y7 C5V6 = 5Y6 C13 = 13Y C36 = 36Y 
C3V0 = 3Y0 C6V2 =6Y2 C15 = 15Y C39 = 39Y 
C3V3 = 3Y3 C6V8 =6Y8 C16 = 16Y C43 = 43Y 
C3V6 = 3Y6 C7V5=7Y5 C18 = 18Y C47 =47Y 
C3V9 = 3Y9 C8V2 = 8Y2 C20 = 20Y C51 =51Y 
C4V3 =4Y3 C9V1=9Y1 C22 = 22Y C56 = 56Y 
C4V7 = 4Y7 C10 =10Y C24 = 24Y C62 = 62Y 
Ci1 =11Y C27 =27Y C68 = 68Y 
C30 = 30Y C75 = 75Y 
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BZV49 SERIES 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Repetitive peak forward current IEFRM max. 250 mA 
Average forward current 

(averaged over any 20 ms period) lF(AV) max. 250 mA 
Working current (d.c.) \7 limited by Pitot max 
Total power dissipation * 

up to Tamb = 25 OC Prot max. 1 W 
Non-repetitive peak reverse power dissipation * 

Tj = 25 OC; tp = 100 us P7SmM max. 40 W 
Storage temperature T stg —65 to +150 °C 
Junction temperature Tj max. 150 °C 


THERMAL RESISTANCE 
From junction to collector tab Rthj-tab = 15 K/W 
From junction to ambient in free air * Rth j-a = 125 K/W 


CHARACTERISTICS 


qj = 25 OC 
Forward voltage 
le =50mA Ve < 1,0 V 
Reverse current 
BZV49- C2V4 VR=lVv IR < 50 wA 
C2V7 VrRe=ziv IR < 20 vA 
C3V0 Vre=1V IR < 10 pA 
C3V3 VR=1V IR < 5 pA 
C3V6 Vp=i1Vv IR < 5 wA 
C3V9 Vp=1V Ip < 3 UA 
C4V3 VR=iV Ip < 3 WA 
C4V7 Vp=2V IR < 3 WA 
CoV 1 VR=a2V IR < 2 pA 
C5V6 VR=2vV IR. < 1 uA 
C6V2 VRp=4v IR < 3 YHA 
C6V8 Vp=4V IR < 2 pA 
C7V5 VR=5V IR < 1 UA 
C8V2 Ve=5V : IR < 700 nA 
COV 1 Ve=6V IR < 500 nA 
C10 VR=a7V IR < 200 nA 
C11 to C13 VR=8V Ip < 100 nA 
C15 to C75 VR =0,7 VZnom Ip — 50 nA 


* Device mounted on a ceramic substrate: area = 2,5 cm’; thickness = 0,7 mm. 
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Silicon planar voltage regulator diodes | BZV49 SER IES | 


Tj =250C 


E24 logarithmic range (tolerance + 5%) 


BZV49.-...) working voltage differential temperature coefficient diode capacitance 
resistance 
Vz (V) rditt (2) S7 (mV/K) Cg(pF); f= 1 MHz 

at I7test = 2 MA | at I7teg¢ = 5 MA at I7test = 5 MA Vp=0 

min. max. typ. max. min. typ. max. typ. max. 
C2V4 2,2 2,6 70 100 —3,5 —1,6 0 375 450 
C2V7 2,5 2,9 75 100 —3,5 —2,0 0 350 450 
C3V0 2,8 3,2 80 95 —3,5 —2,1 0 350 450 
C3V3 3,1 3,5 85 95 —3,5 —2,4 0) 325 450 
C3V6 3,4 3,8 85 90 —3,5 —2,4 0 300 450 
C3V9 3,7 4,1 85 90 —3,5 —2,5 0 300 450 
C4V3 40 46 80 90 —3,5 —2,5 0 275 450 
C4V7 4,4 5,0 50 80 —3,5 —1,4 0,2 130 180 
CoV 1 48 54 40 60 —2,] —0,8 1,2 110 160 
C5V6 5,2 6,0 15 40 —2,0 1,2 2,5 95 140 
C6V2 58 6,6 6 10 0,4 23 3,7 90 130 
C6V8 6,4 7,2 6 15 1,2 3,0 45 85 110 
C7V5 7,0 7,9 6 15 2,5 4,0 53 80 100 
C8V2 7,7 8,7 6 15 3,2 4,6 6,2 75 95 
cov 1 8,5 9,6 6 15 3,8 5,5 7,0 70 90 
C10 94 10,6 8 20 4,5 6,4 8,0 70 90 
C11 10,4 11,6 10 20 5,4 7,4 9,0 65 85 
C12 11,4 12,7 10 25 6,0 8,4 10,0 65 85 
C13 12,4 14,1 10 30 7,0 9,4 11,0 60 80 
C15 13,8 15,6 10 30 9,2 11,4 13,0 55 715 
C16 15,3 17,1 10 40 10,4 12,4 14,0 52 75 
C18 16,8 19,1 10 45 12,4 14,4 16,0 47 70 
C20 18,8 21,2 15 55 14,4 16,4 18,0 36 60 
C22 20,8 23,3 20 55 16,4 18,4 20,0 34 60 
C24 22,8 25,6 25 70 18,4 20,4 22,0 33 55 

at IPtest =2 mA at (Ztest =2mA at IZtest =2mA 
C27 25,1 289 25 80 21,4 23,4 25,3 30 50 
C30 28,0 . 32,0 30 80 24,4 26,6 29,4 27 50 
C33 31,0 35,0 35 80 27,4 29,7 33,4 25 45 
C36 34,0 38,0 35 90 30,4 33,0 37,4 23 45 
C39 37,0 41,0 40 130 33,4 36,4 41,2 21 45 
C43 40,0 46,0 45 150 37,6 41,2 46,6 21 40 
C47 440 50,0 50 170 42,0 46,1 51,8 19 40 
C51 48,0 54,0 60 180 46,6 51,0 57,2 19 40 
C56 52,0 60,0 70 200 52,2 57,0 63,8 18 40 
C62 58,0 66,0 80 215 58,8 64,4 71,6 17 35 
C68 64,0 72,0 90 240 65,6 71,7 79,8 17 35 
C75 70,0 79,0 95 255 73,4 80,2 88 6 16,5 35 
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BZV49 SERIES 
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Fig. 2 Dynamic characteristics; typical values; qj = 25 OC. 
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Fig. 3 Dynamic characteristics; typical values at qj = 25 OC. 
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Silicon planar voltage regulator diodes BZV49 SERIES 
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Fig. 5 Dynamic characteristics; typical values at Tj = 25 OC. 
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This model can be derived from VZ stat = VZ dyn + AVZ of which VZ dyn is given in the preceding 


tables and can be derived from the typical dynamic characteristic curves (Figs 2, 3, 4 and 5) 


Model for calculating the static working voltage (V7 ctat)- 


BZV49-C24 mounted on a ceramic substrate of 7 x 5 


Calculating example 
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Silicon planar voltage regulator diodes 
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Fig. 8 Tj = 25 OC. 
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Silicon planar voltage regulator diodes 7 BZV49 S ERIE S 


. 
_ 


= 

a 
AS oi Som aoe ei Soe 
SEES ee ee 


| ANOTTINAT ETP 


. ewe 
TWN ae 


410" 1 10. Iz (mA) 


Fig. 14 Typical values; Tj = 25 OC: f= 1 kHz. 


December 1981 709 


DEVELOPMENT DATA 
This data sheet contains advance information and B7ZV55 SERIES 


specifications are subject to change without notice. 


VOLTAGE REGULATOR DIODES FOR SURFACE MOUNTING 


Silicon planar diodes designed for use as low-voltage stabilizers or voltage references. 
They are available in the international standardized E24 (+5%) range. The series consists of 37 types with 
nominal working voltages ranging from 2,4 V to 75 V. 


The SM diode is a leadless diode in an hermetically sealed glass SOD-80 envelope with tinplated metal 
discs at each end. It is suitable for ‘‘automatic placement” and as such it can withstand immersion 
soldering. 


The diodes are delivered in ‘‘super 8” tape. 
QUICK REFERENCE DATA 


Working voltage range Vz nom. 24to75 V 


Total power dissipation up to 

flange temperature of 50 °C Prot max. 500 mw 
Non-repetitive peak reverse power dissipation PZ2SM max. 30 W 
Junction temperature Tj max. 200 °C 
Thermal resistance from junction to tie-point Rthj-tp = 0,30 K/mW 
MECHANICAL DATA Dimensions in mm 


Fig. 1 SOD-80. 


7Z91084.1 


The BZV55 cathode is indicated by a yellow band. 
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BZV55 SERIES 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134). 


Average forward current (averaged | 
over any 20 ms period) lF(AV) max. 250 mA | 


Repetitive peak forward current lERM max. 250 mA 
Total power dissipation 

up to Tampb = 90 OC and mounted on a ceramic 

substrate of 10 mm x 10 mm x 0,6 mm Prot max. 400 mW 
Non-repetitive peak reverse power dissipation 

t= 100 us; Tj = 150 °C P7SmM —s max. 30 W 
Storage temperature Tstg —65 to +200 °C 
Junction temperature Tj max. 200. °C 


THERMAL RESISTANCE 


From junction to tie-point (flanges) Rthj-tp = 0,30 K/mWw 
From junction to ambient when mounted on a ceramic | 
substrate of 10 mm x 10 mm x 0,6 mm Rthj-a = 0,38 K/mW 


CHARACTERISTICS 
Tj = 25 °C unless otherwise specified 


Forward voltage 


lp =10mA VE < 09 V 
Reverse current 
BZV55- .2V4 VrRa=l1Vv IR < 50 vA 
2V/ Vre=i1V IR <o 20 ywA 
.3V0 Vp=liV IR < 10 pA 
3V3 Vpe=1V IR < 5 uA 
.3V6 Vpe=lV IR < 5 uA 
V9 Ve=i1V IR < 3 UA 
4V3 Vp=1V IR < .3 WA 
4V7 VR=2V Ip < 3 yA 
V1 VR=2V Ip < 2 WA 
.5V6 Vp=2vV IR < 1 uA 
.6V2 VR=4V IR < 3 pA 
.6V8 VR=4V IR < 2 pA 
1IVM5 Vp=5V IR < 1 WA 
8BV2 VR=5V IR < 700 nA 
V1 Vea=6V IR <— 500 nA 
.10 VRa=lvV IR < 200 nA 
.11 to .13 Vp=8V IR < 100 nA 
.15 to .75 Ve =0,7 VZnom IR < 50 nA 


.= C for E24 (+ 5%) tolerance 
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Voltage regulator diodes for surface mounting BZV55 SERIES 


Tj = 25 9C 
E24 (+ 5%) logarithmic range 
BZV55.- ... working voltage | « differential temperature diode capacitance 
resistance coefficient Cq(pF) 
Vz (Vv) rgitt (2) S7 (mV/K) at f= 1 MHz 
at IZ7test =5 MA | at lZtas¢ = 5 MA at IPtast = 5 MA VR=0 
min. max. typ. ‘ min. — typ. max. typ. max. 
C2V4 2,2 2,6 70 100 -3,5 —1,6 0 375 450 
C2V7 2,5 2,9 75 100 ~3,5 —2,0 0 350 450 
C3V0 2,8 3,2 80 95 ~3,5 —2,1 0 350 450 
C3V3 3,1 3,5 85 95 —3,5 —2,4 0 325 450 
C3V6 3,4 3,8 85 90 —3,5 —2,4 0 300 450 
C3V9 3,7 4,1 85 90 —3,5 —2,5 0 300 450 
C4V3 4,0 4,6 80 90 ~3,5 —2,5 0 275 450 
C4V7 4,4 5,0 50 80 —-35 -14 0,2 125 180 
C5V1 4,8 5,4 40 60 —2,7 -—0,8 1,2 125 180 
C5V6 5,2 6,0 15 40 —2,0 1,2 2,5 125 180 
C6V2 5,8 6,6 6 10 0,4 2a: 37 90 130 
C6V8 64 7,2 6 15 1,2 3,0 4,5 85 110 
< c7v5 7,0 7,9 6 15 25 40 5,3 80 100 
a C82 7,7 8,7 6 15 32 46 6,2 75 95 
~ COVI 8,5 9,6 6 15 3,8 5,5 7,0 70 90 
i C10 94 10,6 8 20 45 64 8,0 70 90 
= Ci1 10,4 11,6 10 20 54 74 9,0 65 85 
O C12 11,4 12,7 10 25 6.0 84 10,0 65 85 
_ C13 12,4 14,1 10 30 7,0 94 11,0 60 80 
uu C15 13,8 15,6 10 — 30 92 11,4 13,0 55 75 
: Ci6 15,3 17,1 10 40 10,4 12,4 14,0 52 75 
C18 16,8 19,1 10 45 12,4 14,4 16,0 47 70 
C20 18,8 21,2 15 55 14,4 164 18,0 36 60 
C22 20,8 23,3 20 55 16,4 18,4 20,0 34 60 
C24 22,8 25,6 25 70 18,4 204 22,0 33 55 
at i7test =2mA at I Ztest =2mA at I Ptest =2mA 
C27 25,1 28,9 25 80 21,4 23,4 25,3 30 50 
C30 28,0 32,0 30 80 24,4 266 29,4 2/7 50 
C33 31,0 35,0 35 80 27,4 29,7 33,4 25 45 
C36 34,0 38,0 35 90 30,4 33,0 37,4 23 45 
C39 37,0 41,0 40 130 33,4 36,4 41,2 21 45 
C43 40,0 46,0 45 150 37,6 41,2 46,6 21. 40 
C47 44,0 50,0 50 170 42,0 46,1 51,8 19 40 
C51 48,0 54,0 60 180 46,6 51,0 57,2 19 40 
C56 52,0 60,0 70 200 52,2 57,0 63,8 18 40 
C62 58,0 66,0 80 215 58,8 644 71,6 17 35 
C68 64,0 72,0 90 240 65,6 71,7 79,8 7 35 
C75 70,0 79,0 95 255 73,4 80,2 88,6 16,5 35 
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BZV55 SERIES 


Tj = 25 °C 
E24 (+ 5%) logarithmic range 


BZV55.- ... working voltage differential working voltage differential 

resistance resistance 
Vz (V) rditt (Q) Vz (V) rgitt (82) 

atiz7=1mA atl7=1mA atIl7= 20 mA atiz=20mA 

min. nom. max. typ. max. min. nom. max. typ. max. 
C2V4 1,7 1,9 2,1 275 600 2,6 2,9 3,2 25 50 
C2V7 1,9 2,2 2,4 300 600 3,0 3,3 3,6 25 50 
C3V0 2,1 2,4 2,/ 325 600 3,3 3,6 3,9 25 50 
C3V3 2,3 2,6 2,9 350 600 3,6 3,9 4,2 20 40 
C3V6 2,7 3,0 £33 375 600 3,9 4,2 4,5 20 40 
C3V9 2,9 3,2 3,5 400 600 4,1 4,4 4,7 15 30 
C4V3 3,3 3,6 4,0 410 600 4,4 4,7 5,1 15 30 
C4V7 37 4,2 4,7 425 500 4,5 5,0 5,4 8 15 
C5V1 4,2 4,7 5,3 400 480 5,0 5,4 5,9 6 15 
C5V6 4,8 5,4 6,0 80 400 5,2 5,7 6,3 4 10 
C6V2 5,6 6,1 6,6 40 150 5,8 6,3 6,8 3 6 
C6V8 6,3 6,7 7,2 30 80 6,4 6,9 7,4 2,5 6 
C7V5 6,9 7,4 7,9 30 80 7,0 7,6 8,0 2,5 6 
C8V2 7,6 8,1 8,7 40 80 7,7 8,3 8,8 3 6 
C9OV1 8,4 9,0 9.6 40 100 8,5 9,2 9,7 4 8 
C10 9,3 99 10,6 50 150 94 10,1 10,7 4 10 
C11 10,2 109 11,6 50 ~=—- 150 104 11,1 11,8 5 10 
C12 11,2 11,9 12,7 50 150 11,4 12,1 12,9 5 10 
C13 12,3 12,9 14,0 50 170 12,5 13,1 14,2 5 15 
C15 13,7. 14,9 15,5 50 200 13,9 15,1 15,7 6 20 
C16 15,2 15,9 17,0 50 200 15,4 16,1 17,2 6 20 
C18 16,7. 17,9 19,0 50 225 16,9 181 19,2 6 20 
C20 18,7. 19,9 21,1 60 225 18,9 20,1 21,4 7 20 
C22 20,7. 21,9 23,2 ~ 60 250 209 22,1 23,4 7 25 
C24 22,7. 23,9 25,5 60 250 22,9 24,1 25,7 7 25 

at lz =0,1mA atl7=0,5 mA atiz=10mA | atiz=10mA 
C27 25,0 269 289 65 300 25,2 27,1 29,3 10 45 
C30 27,8 29,9 32,0 70 300 28,1 30,1 32,4 15 50 
C33 30,8 32,9 35,0 75 325 31,1 33,1 35,4 20 55 
C36 33,8 35,9 38,0 80 350 34,1 36,1 38,4 25 60 
C39 36,7 38,9 41,0 80 350 37,1 39,1 41,5 25 70 
C43 39,7 42,9 46,0 85 375 40,1 43,1 46,5 25 80 
C47 43,7 46,8 50,0 85 375 44,1 47,1 50,5 30 90 
C51 476 50,8 54,0 90 400 48,1 51,1 54,6 35 100 
C56 51,5 55,7 60,0 100 425 52,1 56,1 60,8 | 45 110 
C62 57,4 61,7 66,0 120 450 58,2 62,1 67,0 60 120 
C68 63,4 67,7 72,0 150 475 64,2 68,2 73,2 75 = 130 
C75 69,4 74,7 79,0 170 500 70,3 75,3 80,2 90 8 140 


714 June 1984 


10° 


BZV55 SERIES 


10% tp (ms) 


1 CERES GRRE 00 CP OD ta O08 CED ERS SESE GED YG BY OO Dw Cee ES A 
ttt 1) CGE C00 6 es ees Ce ee eee eee 
" 


oO 
5 tt = 
ee Cc Lc VAW, ” 
=| ®@ © 5 aA = 
a “ ‘ = 
oS. ° A Oo 
OG a lo y 
an L rea) o 
o -— ao) L L 
cl j 
ov /\, °o N 
es Ape * ~ gs 
2aG Le. 
ra) iad ESCO a ee ee 
-— oH LEC el Oe Ge ee Lie 
ae Se Pe ee ee 
E23 WT EL 
E23 
o iv) 
=) 
x e ic asumas SE a TS oO os ws oe a ee ie ey SO CS RS © 2 oe OO COREERN EMESIS ad 
Ea> T ia 
=) ig 
= 


z Sit 
Art 
TCC Rw Wee 
HH | UA CHINE AT AWINEL LI 
-= ‘© ‘O 5 
ND = - bad ” 
=< 


So 
£ 
Pe 
c 
p>) 
Oo 
E 
@® 
© 
© 
ees 
ae 
= 
4) 
hn 
ie) 
= 
” 
® 
TS 
2 
xo) 
tod 
(e) 
~ 
= 
~ 
om 
® 
am 
® 
~7] 
ye) 
= 
© 
> 


VLVG LNSWdO1SA50 


715 


June 1984 


Fig. 3. 


”) 
Wu 
or 
Lu 
op) 
LC) 
Te 
> 
N 
mo 


ai 
SE 
aaae 


7277970 


25:2; 


Fig. 4 Static characteristics; typical values; Tamb 
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Voltage regulator diodes for surface mounting 
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Fig. 10 Static characteristics; typical values; Tampb 
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Fig. 15 Typical values; Tj = 25 OC; f = 1 kHz. 
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Fig. 16 Typical change of working voltage under operating conditions at Tamb 
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Fig. 17 Typical change of working voltage under operating conditions at Tamb = 25 OC. 
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BZX84 SERIES 


SILICON PLANAR VOLTAGE REGULATOR DIODES 


low power general purpose voltage regulator diodes in a microminiature plastic envelope intended for 
application in thick and thin-film circuits. The series covers the ncrmalized range of nominal working 
voltages from 2,4 V te 75 V with a working voltage tolerance of + 5%. 


QUICK REFERENCE DATA 


Working voltage range Vz nom. 2,4to75 V 
Working voltage tolerance +5 % 
Total power dissipation up to Tamp = 25 PC Prot max. 350 mW 
Junction temperature Tj max. 175 °C 
MECHANICAL DATA 3,0 Dimensions in mm 
Fig. 1 SOT-23. 
0,150 
0,090 


10° > 
max max 
a \ 10° 
max 
‘ } 


\e uj 
ly oe 9+ Lop TATE! 


7Z66908.9 


TOP VIEW 

See also So/dering recommendations. 

Marking code 

BZX84-C2V4 = Z11 BZX84-C5V6 = Z3 BZX84-C13 = Y3 BZX84-C33 = Y12 
C2V7 = 212 C6V2 = 24 C15=Y4 C36 = Y13 
C3V0 = 213 C6V8 = Z5 C1i6=Y5 C39 = Y14 
C3V3 = 214 C7V5 = Z6 C18 = Y6 C43 = Y15 
C3V6 = Z15 C8V2 = Z7 C20 = Y7 C47 = Y16 
C3V9 = Z16 C9V1 = 28 C22 = Y8 C51 = Y17 
C4V3 = Z17 C10 =2Z9 C24 = Y9 C56 = Y18 
C4V7 = Z1 C11 =Y1 C27 = Y10 C62 = Yi9 
C5V1 = 22 C12 =Y2 C30 = Y11 C68 = ¥20 


Cla = Y21 
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RATINGS | 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Repetitive peak forward current 


Repetitive peak working current 


Total power dissipation up to Tamp = 25 °C** 
: Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS* 


T]=P x (Reh j-tt Rthtst Rthsal+Tamb — 


Thermal resistance 


From junction. to tab 


From tab to soldering points 


CHARACTERISTICS . 


Tj = 25 °C unless otherwise specified 


Forward voltage 
le = 10 mA 


_ Reverse current 


BZX84-C2V4 
C2V7 
C3V0 
C3V3 
C3V6 
C3V9 
C4V3 
C4V7 
C5V1 
C5V6 
C6V2 
C6V8 
C7V5 
Cc8v2 
cov1 
C10 
ove 
C12 

“CTS 
C15 to C75 


From soldering points to ambient* * 


VRa=ltV 
Vp=1V 


Vp=iv 


Vp=1V 
Vp=1V 
VR=i1Vv 
VRa=iVv 
Veaev 
VR=2v 


VR=2V. 


Vp=4V 
Vp=4V 
VrR=5V 
VR=5oV 
VR=6V 


VrR=7v 


VR=8YV 
Vp=8V 


~Vp=8V 
VR = 0,7 V2nom 


* . See Thermal characteristics. 
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lFRM 
IZRM 
Prot 
T stg 


qj 


** Device mounted ona ceramic substrate of 8 mm x 10 mm x 0,7 mm. 


max. 250 

max. 250 

max. 350 

—65 to + 175 

max. 175 
= 50 
a 280 
= 90 
< 0,9 
—< 50 
< 20 
< 10 
< 5 
< 5 
<< 3 
< 3 
< 3 
a 2 
<< 1 
< 3 
a 2 
< 1 
<a 700 
< 500 
<— 200 
< 100 
< 100 
< 100 
< 50 


mA 
mA 
mW 
oC 
oC 


K/W 
K/W 
K/W 


Silicon planar voltage regulator diodes | BZX84 SERIES 


BZX84..... working voltage differential temperature coefficient | diode capacitance 
resistance | 
Vz (V) raft (Q) ‘Sz (mV/K) Cq(pF):f = 1 MHz; a 

min. max. | typ. max. | min. typ. max. typ. max. 
C2V4 2,2 2,6 | 70 100 3,5 1,6 0 375 450 
C2V7 2,5 200 4 iD 100 mi 5 2.0 0 350 450 
C3V0 2,8 3,2 | 80 95 3,5 2,1 @) 350 450 
C3V3 3,1 3,0. | 85 95 3,5 2,4 Q 325 450 
C3V6 3,4 3,8 | 85 90 3,5 2,4 0 300 450 
C3V9 3,7 4,1 85 90 ~3,5 2,5 0 300 450 +- 
C4V3 4,0 4,6 | 80 90 —~3,5 2,5 0 275 450 
C4V7 44 5,0 | 50 80 —3,5 1,4 0,2 245 300 
C5V1 48 54 | 40 60 —2,7 —0,8 1,2 235 300 
C5V6 5,2 6,0 15 40 —~2,0 1,2 25 225 300 
C6V2 | 58 66 | 6 10 | 0,4 2,3 3,7 | 125 200 
C6V8 6,4 7,2 6 15 1,2 3,0 4,5 105 200 
C7V5 7,0 79 6 15 2,5 40 Ss: 95 150 
C8V2 7,7 8,7 6 15 3,2 46 6,2 90 150 
Cov 1 8,5 9,6 6 15 3,8 5,5 7,0 70 150 
C10 9,4 10,6 | 8 20 45 6,4 8,0 70 90 
C11 10,4 11,6 10 20 5,4 7,4 9,0 65 85 
C12 11,4 | 12,7 10 25 6,0 8,4 10,0 65 85 
C13 12,4 14,1 10 30 7,0 9,4 11,0 60 80 
C15 13,8 15,6 10 30 9,2 11,4 13,0 55 75 
C16 15,3 17,1 10 40 10,4 12,4 14,0 | 52 75 
C18 16,8 19,1 10 45 12,4 14,4 16,0 47 70 
C20 18,8 21,2 15 55 14,4 16,4 18,0 36 60 
C22 20,8 23,3 | 20 55 16,4 18,4 20,0 34 60 
C24 22,8 25,6 | 25 70 18,4 20,4 22,0 33 55 

atlz7=2mA atiz7=2mA atiz=2mA | 

min. max. | typ. max. min. typ. max. typ. max. 
C27 25,1 - 28,9 | 25 80 21,4 23,4 25,3 30 50 
C30 28,0 32,0 | 30 80 24,4 26,6 29,4 27 50 
C33 31,0 35,0 | 35 80 27,4 29,7 33,4 25 45 
C36 34,0 38,0 | 35 90 30,4 33,0 37,4 23 — AS 
C39 37,0 41,0 | 40 130 33,4 36,4 41,2 21 45 
C43 40,0 46,0 | 45 150 37,6 41,2 46,6 21 40 
C47 44,0 50,0 | 50 170 42,0 46,1 51,8 19 40 
C51 48,0 54,0 | 60 180 46,6 51,0 57,2 19 40 
C56 52,0 60,0 | 70 200 52,2 57,0 63,8 18 40 
C62 58,0 66,0 | 80 215 58,8 64,4 71,6 17 35 
C68 64,0 72,0 | 90 240 65,6 71,7 79,8 17 35 
C75 70,0 79,0 | 95 255 73,4 80,2 88,6 16,5 35 
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BZX84..... working voltage differential working voltage differential 
resistance resistance 
= Vz (Vv) ait (22) | Vz (Vv) rite (S2) 
atiz=1mA atl7=1mA at lz =20mA at!l7=20mA 
min. nom. max. | typ. max. min. nom. max. typ. max. 
C2V4 1,7 1,9 2,1 275 600 2,6 2,9 3,2 25 50 
C2V7 1,9 2,2 2,4 300 600 3,0 3,3 3,6 25 50 
C3V0 2,1 2,4 2,7 325 600 3,3 3,6 3,9 25 50 
C3V3 2,3 2,6 2,9 350 600 3,6 3,9 4,2 20 40 
C3V6 2,7 3,0 33 375 600 3,9 4,2 45 20 40 
C3V9 2,9 3,2 3,5 400 600 4,1 4,4 4,7 15 30 
C4V3 3,3 3,6 4,0 410 600 44 4,7 5,1 15 30 
C4V7 3,7 4,2 4,7 425 - 500 4,5 5,0 5,4 8 15 
C5V1 4,2 4,7 5,3 400 480 5,0 5,4 5,9 6 15 
~C5V6 48 5,4 6,0 80 400 5,2 5,7 6,3 4 10 
C6V2 5,6 6,1 6,6 40 ~=150 5,8 | 6,3 6,8 3 6 
C6V8 6,3 6,7 7,2 30 80 6,4 6,9 7,4 2,5 6 
C7V5 6,9 7,4 7,9 30 80 7,0  & 7,6 8,0 2,5 9) 
~—C8V2 7,6 8,1 8,7 40 80 7,/ 8,3 8,8 3 6 
COV 1 8,4 9,0 9,6 40 100 8,5 92 9,7 4 8 
C10 9,3 9,9 10,6 50 150 9,4 10,1 10,7 4 10 
C11 10,2 10,9 11,6 50 150 10,4 11,1 11,8 5 10 
C12 11,2 11,9 12,7 50 150 11,4 12,1 12,9 5 10 
C13 12,3. 12,9 14,0 50 170 12,5 13,1 14,2 5 15 
C15 13,7. 14,9 15,5 50 200 13,9 151 15,7 6 20 
C16 15,2 15,9 17,0 50 200 15,4 16,1 17,2 6 20 
Ci8 16,7. 17,9 19,0 50 225 16,9 18,1 19,2 6 20 
C20 18,7. 19,9 21,1 60 225 18,9. 20,1 21,4 7 20 
C22 20,7 21,9 23,2 60 250 20,9 22,1 23,4 7 25 
C24 22,7. 23,9 25,5 60 250 22,9 24,1 25,7 7. 25 
at lz =0,1mA at 17 =0,5mA atI7=10mA atlz7 =10 mA 
min. nom. max. typ. max. min. nom. max. typ. max. 
C27 25,0 26,9 28,9 | 65 300 25,2 27,1 29,3 10 45 
C30 27,8 29,9 32,0 70 300 28,1 30,1 32,4 15 50 
C33 30,8 32,9 35,0 75 325 31,1 33,1 35,4 20 55 
C36 33,8 35,9 38,0 80 350 34,1 36,1 38,4 25 60 
C39 36,7 38,9 41,0 80 350 37,1 39,1 41,5 25 70 
C43 39,7 42,9 46,0 85 375 40,1 43,1 46,5 | 25 80 
C47 43,7 46,8 50,0 85 375 44,1 47,1 50,5 30 90 
C51 47,6 50,8 54,0 90 400 48,1 51,1 54,6 35 100 
C56 51,5 55,7 60,0 100 425 52,1 56,1 60,8 45 110 
C62 57,4 61,7 66,0 120 450 58,2 62,1 67,0 60 120 
C68 63,4 67,7 72,0 150 475 64,2 68,2 73,2 75 130 
C75 69,4 74,7 79,0 170 500 70,3 75,3 80,2 90 140 
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Fig. 2 Power derating curve. 


Model for calculating the static working voltage (V7 stat). 


This model can be derived from VZ stat = VZ dyn + AVz of which VZ dyn is given in the preceding 
tables and can be derived from the typical dynamic characteristic curves in Figs 3 to 6. 
AV7Z = AT x Sz. For SZ see tables and graphs S7 versus Tj. 


AT = Peot X Rth j-a = '!Z X VZ dyn * Rth j-a: 
Following AVZ=1Z x VZ dyn X Rth j-a X Sz and the model will be: 


VZ stat = VZ dyn + !Z x VZ dyn * Rth j-a X $Z 


Calculating example 
BZX84-C24 mounted on a ceramic substrate of 7 x 5 x 0,6 mm; at 17 = 7 mA. 


u x 24 x S20 x 20,3) 


1000 1000 
= 24+ 1,47 = 25,47 V. 


V2 stat = 24 + ( 
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PMBF4391 
PMBF4392 
PMBF4393 


N-CHANNEL FETS 


Silicon n-channel depletion type junction field-effect transistors on a plastic microminiature envelope 
intended for application in thick and thin-film circuits. The transistors are intended for low-power, 
chopper or switching applications in industry. 

QUICK REFERENCE DATA 


PMBF4391 | PMBF4392 | PMBF4393 


Drain-source voltage +Vps max. 40 40 V 
Drain current 
Vps = 20 V; Ves = 0 Ipss > 50 5 mA 
Gate-source cut-off voltage 
VD EO Vln =a AA —V(P)G 4 05 V 
S (P)GS < 10 3 V 
Drain-source resistance (on) at f = 1 kHz 
Ip = 1mA; Ves =0 'dson < 30 100 Q 
Feedback capacitance at f = 1 MHz 
—VGgs=12V; Vps=0 Crs < 3,5 3,5 pF 
Turn-off time 
Vpp = 10 V; Ves =90 
Ip = 12 mA; —Vgsm = 12 V toff < 20 — ons 
Ip=6mA;—-Vesm =7V toft < — — ons 
Ip =3 mA; —-VGsm =5 V toff < — 50 ns 
MECHANICAL DATA Dimensions in mm Marking code 
Fig. 1 SOT-23. 3,0 PMBF4391 = M62 
2,8 PMBF4392 = M63 
0.150 ~— [1,9] —~ PMBF4393 : M64 
0,090 


0,1 
10° ll me 
max = 
ae \ 10° 


a 4 Ae 0 m 
m Pa 
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PMBF4391 
PMBF4392 
PMBF4393 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Drain-source voltage (See Fig. 4) +Vps max. 40 V 
Drain-gate voltage (See Fig. 4) VpGO max. 40 V 
Gate-source voltage (See Fig. 4) : —VcGsoO max. 40 V 
Gate current (d.c.) Ic max. 50 mA 
Total power dissipation up to Tampb = 65 PC | Prot max. 250 mW 
Storage temperature range T stg —65 to+ 175 °C 
Junction temperature Tj max. 175 °C 


THERMAL CHARACTERISTICS 
Tj =P (Reh j++ Rtht-s t+ Rths-a) + Tamb 
Thermal resistance 


From junction to tab | Rthj-t = 60 K/W 
From tab to soldering points Rtht-s = 260 K/W 
From soldering points to ambient * Rths-a = 120 K/W 


CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 


Gate-source voltage 
Ig =1mA; Vps = 0 VGSon < 1V 


Gate-source cut-off current 
Vps=0V;—VEs = 20 V 


Vps = 0 V; Veg = 20 V; Tamb = 150 °C 


Drain current* * 


Vps= 20 V; Ves =0 Ipss 
Gate-source breakdown voltage 

—Ig= 1A; Vps = 0 —V(BR)GSS 
Gate-source cut-off voltage 

Ip=1nA;Vps= 20 V —V(P)GS 
Drain-source voltage (on) 

Ip = 12 mA; Ves = 0 VDSon 

Ip = 6 MA; VEs = 0 VDSon 

Ip = 3 mA; VEs = 0 VDSon 
Drain-source resistance (on) 

Ip = 0; VGs =0; f= 1 kHz | 'ds on 


“—* * Mounted on a ceramic substrate of 7 mm x 5mm x 0,7.mm. 
** Measured under pulsed conditions; ty = 100 us; 6 = 0,01. 
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PMBF4391 
PMBF4392 
PMBF4393 


N-channel FETs 


PMBF4391 | PMBF4392 | PMBF4393 


Drain cut-off current 
—VGs=12V 


—V6s=/7V Hos 20 V 
—-VGgs=5V 


—-VG6s=12V 
—V6Gs=7V v0 = 20 V; Tamb = 150°C 
—VGs=5V 


y-Pparameters (common source) 
Vps = 20 V; Ves = 0; f = 1 MHz 
Input capacitance 
Feedback capacitance 
Switching times 
Vpp = 10V;VG@s=0 
Conditions |p and —Vegsy 


Rise time 
Turn on time 


Fall time 


Turn off time 


7Z60930 


Fig. 2 Switching times waveforms. 
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PMBT 2222 
PMBT2222A 


SILICON PLANAR EPITAXIAL TRANSISTORS 


N-P-N silicon transistors, in a microminiature plastic envelope intended for switching and linear appli- 
cations in thick and thin-film circuits. 


QUICK REFERENCE DATA 


PMBT2222 PMBT2222A 

Collector-base voltage (open emitter) VCBO  _—max. 60 75 2 2V 
Collector-emitter voltage (open base) VCEO max. 30 40 V 
Emitter-base voltage (open collector) VEBO max. 5,0 60 V 
Collector current (d.c.) Ic max. 600 mA 
Total power dissipation up to Tamb = 25 PC Prot max, 350 mW 
D.C. current gain 

lc = 150 mA; VcE = 10 V hfe 100 to 300 

Ic = 500 mA; VcE = 10 V hFE = 30 40 
Transition frequency at f = 100 MHz 

Ic = 20 mA; VcE = 20 V tT Pe 250 300 MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. 


Marking code 


PMBT2222 =P1B 
PMBT2222A =P1P 


0,150 3 
0,090 

ya ECHOINEY ) 

ZL 
° —> OF 
: ms 
y 49° 


7Z66908.9A 


TOP VIEW 
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PMBT 2222 


-PMBT2222A 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


lc =O; le =10yuA 


* 


%* 


May 1987 


Device mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 
Measured under pulsed conditions to avoid excessive dissipation; ty < 300 us; 6 < 0,02. 


| PMBT2222 | PMBT2222A 
Collector-base voltage (open emitter) see Fig. 4 VCBO max. 60 TO bce MV 
Collector-emitter voltage (open base) see Fig.4 VCEO max. 30 40 V 
Emitter-base voltage (open collector) see Fig.4 VEBO max. 5,0 60 V 
Collector current (d.c.) Ic max. 600 mA 
Total power dissipation* 
up to Tamb = 25 PC Ptot max. 350 mw 
Storage temperature range T stg —55 to 150 OC 
Junction temperature qj max. 150 OC 
THERMAL RESISTANCE * 
From junction to ambient Rth j-a = 350 K/W 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
| | PMBT2222 | PMBT2222A 
Collector cut-off current | 
le =0;Vcp=50V ICBO < 0,01 _~ LA 
le =0; VcB =60 V ICBO < — 0,01 wpA 
le = 0; VcB = 50 V; Tj = 125 OC —lepo < 10 ~~ HA 
le = 0; Vcp = 60 V; Tj = 125 °C ICBO < — 10 wA 
VERB =3V; VcE = 60 V —ICEX < ~ 10 nA 
Base current | 
with reverse biased emitter junction 
VERB =3V; VcE =60V IBEX < — 20 nA 
Emitter cut-off current | 
Ic =0;VER=z3V lIEBO < 10 nA 
Saturation voltages* * 
Ic = 150 mA;!Ip=15mA VCEsat < 400 300 mV 
VBEsat < 1300 — mV 
VBEsat as 0,6 to 1,2 V 
Ic = 500 mA; 1p =50mA VCEsat < 1600 1000. mV 
Breakdown voltages 
lc = 1,0 mA; |B =0 V(BR)CEO > 30 40 V 
Ic = 100 wA; I~ =0 V(BR)CBO > 60 75 OV 
V(BR)EBO > 5,0 60 Vv 


Silicon planar epitaxial transistors | | PMBT2222 


PMBT2222A 
PMBT2222 | PMBT2222A 

D.C. current gain 

Ic = 0,1 MA; VCE = 10 V hFE Pa 30 

lc =1mMmA;VcE =10V hFE 2 50 

Ic = 10 mA; VcF = 10 V hFE > 75 

Ic = 10 mA; VcE = 10 V; Tamb = —55 PC hee > 35 

Ic = 150 mA; VcE = 10 V hee 100 to 300 

Ic = 150 mA; VcE=1V hFEe > | 50 

Ic = 500 mA; VcE =10V hFE 2 30 40 
Transition frequency at f = 100 MHz* 

Ic = 20 mA; VcE = 20 V fT = 250 | 300. MHz 
Output capacitance at f = 1 MHz 

le =0;Vcp=10V Co = 8,0 pF 
Input capacitance at f = 1 MHz ie | 

lc =0;VERB=05V Cj ire 30 25 
h-parameters (common emitter) at f = 1 kHz 

lc =1mMmA;VcE = 10V 5 ae ‘ | 

input impedance 7 so iljel* 2,0 to 8,0 kQ 

reverse voltage transfer ratio hre <8,0x 104 

small signal current gain hfe 50 to 300 

output admittance hoe 5,0 to 35 us 

lc =10mA;VcE=10 V 

input impedance hie 0,25 to 1,25 kQ 

reverse voltage transfer ratio hre <40x 10-4 

small signal current gain hfe 75 to 375 

output admittance hoe — . 25 to 200 LS 
Noise figure at Rs = 1 kQ 

Ic = 100 vA; Vcg = 10 V; f=1 kHz F 40 dB 
Switching times (between 10% and 90% levels) 
Turn-on time switched to |c = 150 mA 

delay time td < 10 ns 

rise time tr - 25 ns 
Turn-off time switched from Ic = 150 mA 

storage time ts < 225 | ns 

fall time tf < 60 ns 


* 


fT is defined as the frequency at which hfe extrapolates to unity. | ; 
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PMBT2222 
~ PMBT2222A 


Vec 
R2 
Vo 
R1 
Vj D.U.T 
7282487 ; 
y 7282485,1 
Fig. 2 Waveform and test circuit delay and rise time. 
Vj = —0,5 to + 9,9 V; Vcc = 30 V; R1 = 619 Q; R2 = 200 Q. 
Pulse generator: Oscilloscope: 
pulse duration tp S< 200ns input impedance Zi > 100k 
rise time tp oS 2 ns input capacitance Cj < 12 pF 
duty factor 6 = 2% rise time tr o< 5 ns 
V; Vec 
fk R2 
Vo 
R1 
ol — Vj D.U.T, 
D1 
heed 7Z82486 VeB 7282484,1 
Fig. 3 Waveform and test circuit storage and fall time. 
Vj = --13,8 to + 16,2 V; Vcc = 30 V; -Vpp =3 V; R1=1kQ; R2= 2002. 
Pulse generator: Oscilloscope: 
fall time th < 5 ns input impedance Zi > 100kQ2 
pulse time ty 100 us input capacitance Cis Ss 12 pF 
t2 = 500us rise time tr < 5 ns 
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PMBT2907 
PMBT2907A 


SILICON PLANAR EPITAXIAL TRANSISTORS 


P-N-P silicon transistors, in a microminiature plastic envelope, intended for medium power switching 
and general purpose amplifier applications in thick and thin-film circuits. 


a nt re tr RR A RR Ne tN 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Total power dissipation up to Tamb = 25 OC 
Junction temperature | 


D.C. current gain 

—Ic¢ = 500 mA; —VcF = 10 V 
Turn-off switching time 

—ICon = 150 mA, —!Bon = I Boff = 15 MA 
Transition frequency at f = 100 MHz 

—lc =50 mA; —VcE = 20 V 


MECHANICAL DATA 
Fig. 1 SOT-23. 


—Ic max. 600 
Tj max. 150 
hFE > 30 

toff =< 100 
fT > 200 


1,4 2,5 
1,2 max 
me 10.1 [A |B 
, 7Z66908.9A 
TOP VIEW 


50 


ns 


MHz 


Dimensions tn mm 


Marking code 


PMBT2907 =P2B 
PMBT2907A = P2F 


ECPXO)25 Ce 
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PMBT2907 
PMBT2907A 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


PMBT2907 | PMBT2907A 


Collector-base voltage (open emitter) 


see Figs 4 and 5 —VcBO max. 60 60 V 
Collector-emitter voltage (open base) 7 

see Figs 4 and 5 —VCEO max. 40 60 V 
Emitter-base voltage (open collector) | 

see Figs 4 and 5 —VEBO max. 5,0 V 
Collector current (d.c.) —Ic max. 600 gaa: mA 
Power dissipation up to Tampb = 25 °C Prot max. 350 mW 
Storage temperature range T stg —65 to +150 oc 
Junction temperature Tj max. 150.000. OC 


THERMAL RESISTANCE * | | . 
From junction to ambient in free air Rth j-a = 350 K/W 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 

PMBT2907 PMBT2907A 
Collector cut-off current 


le =0;-—Vcp =50V —!ICBO < 20 10 nA 
lE = 0;—-Vcp = 50 V; Tj = 125 OC —IcBo < 20 10 pA 
—Vep =0,5 V;—VcE = 30 V —ICEX < 50 nA 
Base current 
with reverse biased emitter junction 
-VeEB=3V;—-VcE =30V —IBEXx < 50 nA 
Saturation voltages* * 
—Ic = 150 mA; —Ilp =15 mA —VCEsat < 0,4 V 
—VBEsat < 1,3 Vo 
—lc = 500 mA; —lp =50mA —VCEsat < 1,6 V 
—VBEsat < 2,6 V 
Collector-base breakdown voltage 
open emitter; -Ic = 10 wA; lp =0 —V(BR)CBO 60 V 
Collector-emitter breakdown voltage 
open base; Ic = 10 mA; Ip = 0 —-V(BR)CEO > 40 60 V 
Emitter-base breakdown voltage 


open collector; —I— = 10 wA; Ic =0— —V(BR)EBO 5,0 V 


*% 


Device mounted on a ceramic substrate of 15 mm x 15 mm x 0,7 mm. 
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Silicon planar epitaxial transistors 


D.C. current gain 
—lIc = 0,1 mA; —VcE = 10 V 
—lIc= 1mA;—VcE=10V 
—Ic = 10mA;—VcgE = 10V 
—lc = 150 mA; —VcE = 10 V 
—lc = 500 mA; —VcE = 10 V 
Transition frequency at f = 100 MHz 
—Ic¢ = 50 mA; --VcE = 20 V; Tamb = 25 PC 
Output capacitance at f = 1 MHz 
le =le=0;-—Vcp=10V 
Input capacitance at f = 1 MHz > 
Ic =le =0;-VEB=2V 


Switching times (between 10% and 90% levels) 


Turn-on time when switched to 
—Ic = 150 mA; —IlB = 15 mA; Vcc = 30 V 
delay time 
rise time 
turn-on time (tg + ty) 


Turn-off time when switched from 
—lc = 150 mA; —Ip = 15 MA; Vcc =6 V 
to cut-off with + [pry = 15 mA (see Fig. 3) 
storage time | 
fall time 
turn-off time (t, + tf) 
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PMBT2907A 
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PMBT2907 
PMBT2907A 


—-30V 


Vo 
0 Vj 
—16V | 7282344 
Fig. 2 Turn-on switching time test circuit. 
+15V -—-6V 
Vo 
0 Vi 
50Q 
—30V — 
7282345 


| tp ge 


Fig. 3 Turn-off switching time test circuit. 


Input pulse generator: frequency t «= 150 Hz 

Fig. 2 and Fig. 3 pulse duration tp = 200 _ =o ns 

rise time tr < 2 ons 

output impedance Zo = 50 2 

Output oscilloscope: rise time tr < 5 ns 
Fig. 2 and Fig. 3 input impedance Zj = 10 Mg 
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PMBT 2907 
PMBT2907A 


Silicon planar epitaxial transistors 
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SILICON EPITAXIAL TRANSISTORS 


PMBT3903 
PMBT3904 


N-P-N transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications. 


They are primarily intended for use in telephony and professional communication equipment. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 
Total power dissipation up to Tamph = 25 OC 
D.C. current gain 

lc =10mA; VcE=1V 


Transition frequency at f = 35 MHz 
Ic = 10 MA; VcE = 20 V 


MECHANICAL DATA 
Fig. 1 SOT-23. 


See also Soldering recommendations. 


VCBO max. 
VCEQ max. 
VEBO max. 
Ic max. 
Prot max. 
> 
NFE Z 
tT > 
3,0 
2,8 


TOP VIEW 


PMBT3903 | PMBT3904 


50 


250 


60 V 
40 V 
6 V 
200 mA 
300 mW 
100 
300 
300 MHz 


Dimensions in mm 
Marking code 


-PMBT3903 : P1Y 
PMBT3904 : P1A 


7Z66908.9 
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PMBT3903 
PMBT3904 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 


Total power dissipation* 
up to Tamb = 25 OC 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE** 


Tj =P (Rth j-t+ Rth t-s+ Rth s-a) + Tamb 
Thermal resistance 
from junction to ambient* 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 


Collector-emitter breakdown voltage& 
lc =1mA;IlpB=0 

Collector-base breakdown voltage 
Ic = 10 wA; Ie = 0 

Emitter-base breakdown voltage 
le = 10 uA; Ic =0 

Collector cut-off current 
VcE =30V; VeEgp=3V 

Output capacitance at f = 1 MHz 
le =0; Vcp=5V 

Input capacitance at f = 1 MHz 
ic =0; Vee =05V 

Base current 


with reverse biased emitter junction 
VeEp=3V; VcE=30V 


See Thermal characteristics. 


January 1986 


VCBO 
VCEO 
VEBO 
IC 


Prot 


Tstg 
qj 


Rth j-a 


V(BR)CEO 
V(BR)CBO 
V(BR)EBO 


ICEX 


Ce 


Ce 


IBEX 


Pulse test conditions: tp = 300 us; duty cycle < 2%. 


max. 
max. 
max. 


max. 


max. 


max. 


min. 


min. 


min. 


max. 


max. 


max. 


max. 


300 
—65 to +150 
150 


430 


40 


50 


Mounted on a ceramic substrate: area = 10 x 8 mm7?; thickness = 0,7 mm. 


K/W 


nA 


Silicon epitaxial transistors 


Saturation voltages 
lc =10mA; |lp=imA 
lc =50 mA; lp =5mA 


lc = 10 mA; Ip =1mMA 


Ic =50mA;!p=5mA 
D.C. current gain * 
lc =0,1 MA; VCcE=1V 


lc=1mA; VcE=1V 
lc =10mA; VcE=1V 


lc =50mA; VcE=z1V 

lc = 100 mA; VcE=1V 
Transition frequency at f = 100 MHz 

lc = 10 mA; VcE = 20 V 
Noise figure at Rg = 1 kQ 

lc = 100 vA; VCE =5V 

f = 10 Hz to 15,7 kHz 
h-parameters (common emitter) 

lc =1mA; VcE = 10 V; f = 1 KHz 
Input impedance 
Reverse voltage transfer ratio 
Small-signal current gain 
Output admittance 
Switching times 


Turn-on time when Vcc = 3 V; Veg =0,5 V 
lc = 10 mA; IBon = 1 MA 

Delay time 

Rise time 
Turn-off time when Vcc =3 V; Ic = 10 mA 
IBon = !Boff = 1mA 

Storage time 

Fall time 


VCEsat 


VBEsat 
VBEsat 
hFE 
hFE 
NFE 
NFE 
NFE 


iT, 


* Pulse test conditions: tp a 300 ps; duty cycle < 2%. 


max. 


1 to 8 

0,1 to5 
50 to 200 
1 to 40 


35 
_ 36 


175 
50 


PMBT3903 
PMBT3904 


100 


1 to 10 


0,5 to 8 


100 to 400 


1 to 40 


35 
35 


200 
50 


January 1986 


V 
V 
Vv 
V 
V 


MHz 


dB 


kQ 
107 


US 


ns 


ns 


ns 


ns 


751 


PMBT3906 


SILICON EPITAXIAL TRANSISTOR 


P-N-P transistor in a microminiature (SMD) plastic envelope intended for surface mounted applications. 


The PMBT3906 is primarily intended for use in telephony and professional communication equipment. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VCBO max. 40 V 
Collector-emitter voltage (open base) —VCEO max. 40 V 
Emitter-base voltage (open collector) | —VEBO max. 5 V 
Collector current (d.c.) —Ic max. 200 mA 
Total power dissipation up to Tamb = 25 OC | Prot max. 300 mW 
D.C.current gain 

—lc =10mA;—-VcE=1V hfe 100 to 300 
Transition frequency at f = 100 MHz 

—lc = 10 mA; —VcE = 20 V fT nin. 250 MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1. SOT-23. | 


Marking code 
PMBT3906 : P2A 


7Z66908.9 


TOP VIEW 


See also Soldering recommendations. 
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PMBT3906 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) 7 —VCBO max. 40 

Collector-emitter voltage (open base) —VCEO max. 40 

Emitter-base voltage (open collector) —VEBO max. 5 

Collector current (d.c.) —Ic max. 200 

Total power dissipation * : 
up to Tamb = 25 OC Prot max. 300 

Storage temperature T stg —55 to +150 


THERMAL CHARACTERISTICS** 


Tj = P(Rth j-t + Rth t-s + Rth s-a) + Tamb 
Thermal resistance 


from junction to ambient Rth j-a = 420 
CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 
Collector-emitter breakdown voltage& 

—Ic =1mA;1p=0 —V(BR)CEO min. 40 
Collector-base breakdown voltage 

—lc = 10 vA; Ie = 0 —V(BR)CBO min. 40 
Emitter-base breakdown voltage . | 

—l— = 10yA; Ic =0 —V(BR)EBO min. 5 
Collector cut-off current 

—-VcE=30V;—VER=3V —ICE max. 50 
Base current 

with reverse biased emitter junction —IBEX max. 50 
Output capacitance at f = 100 kHz 

le =0;-—Vcp=5V Co. max. 45 
Input capacitance at f = 100 kHz 


Ic =0,;-VBE=0,5 V Ce max. 10 


* Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0,7 mm. 


** See Thermal characteristics. 
4 Pulse test conditions: ty = 300 us; duty cycle < 2%. 
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mA 


mW 


K/W 


pF 


pF 


Silicon epitaxial transistor 


Saturation voltages 


—lc = 10mA;—-lBp=1mMA —VCEsat max. 0,25 V 
| max. 04 V 
—Ic =50mA;—-Ip=5mA —VCEsat ite 0.65 V 
—lc = 10 mA; —lp=1mMA —VBEsat max. 0,85 V 
—lc =50mA;—-Ip=5mA —V BBsat max. 0,95 V 
D.C. current gain 
—!lc =0,1 mA; —-VcE=1V hFe min. 60 
—Ic=1mA;—-VcE=1V hfe min. 80 
min. 100 
—I¢ = 10 mA; -VcE=1V | NFE max. 300 
—lc¢ = 50 mA; -VceE=1V hee min. 60 
—lc = 100 mA; -—VcE=1V hFE min. 30 
Transition frequency at f = 100 MHz . 
—lc = 10 mA; —VcE = 20 V fT min. 250 MHz 


Noise figure at Rg = 1 kQ 

—lc = 100 vA; -VcE=5V 

f = 10 Hz to 15,7 kHz F max. 4 dB 
h-parameters (common emitter) 

—Ilc =1mA;—Vcge = 10 V; f= 1 kHz 


Input impedance hie i oe os 
min. 1,0 10-4 
Reverse voltage transfer ratio Nre aia 10 10-4 
min. 100 
Small signal current gain hfe ee 400 
Output admittance hoe uae sh fe 
Switching times 
Turn-on time when —Vcc =3 V; —VpE = 0,5 V 
—Ic = 10 mA; —IBon = 1 MA 
Delay time td max. 35 ns 
Rise time | tr max. 35 ns 
Turn-off time when —Vcc =3 V;—Ic = 10mA 
—lBon = —!Boff = 1MA 
Storage time ts max. 225 ns 
Fall time tf max. 75 ns 
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PMBT6428 
PMBT6429 


SILICON EPITAXIAL TRANSISTORS 


N-P-N transistors in a microminiature (SMD) plastic envelope intended for application in thick and 
thin film circuits (Surface Mounted Device). 


They are primarily intended for use in telephony and professional communication equipment. 


QUICK REFERENCE DATA 


PMBT6428 |PMBT6429 


Collector-base voltage (open emitter) VCBO 
Collector-emitter voltage (open base) VCEO 
Collector current (d.c.) Ic max. 200 mA 
Total power dissipation up to Tamph = 25 OC Prot max. 350 mW 
D.C. current gain : 
min. 250 500 
Me Sa INS CEO oGE max. 650 1250 
lc=1mMA;VCcE=5V hee min. 250 500 
Transition frequency at f = 100 MHz a 100 MHz 
= MACE ne are 700 MHz 
Input capacitance at f = 1 MHz 
lc =0; VER =05V Ce max. 8,0 pF 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. 
3 
1 
2 


Marking code 


PMBT6428: P1K 
PMBT6429: PIL 


7Z66908.10 


TOP VIEW 


See also Soldering recommendations. 
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PMBT6428 
PMBT6429 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
PMBT6428 


Collector-base voltage (open emitter) VCBO | max. 


Collector-emitter voltage’ (open base) VCEO. max. 
_ Emitter-base voltage (open collector) VEBO max. 
Collector current (d.c.) _— Ic max. 
Total power dissipation* 
up to Tamb = 25 PC | Prot 
Storage temperature | ' Tstg 
| Junction temperature | qj max. 


THERMAL CHARACTERISTICS 


Thermal resistance 
from junction to ambient* Rth j-a = 


CHARACTERISTICS _ | 
Tamb = 25 OC unless otherwise specified 


Collector-emitter breakdown voltage 


iC mae 0 | ~~” V(BR)CEO min. 
Collector-base breakdown voltage ; , 

Ic =0,1 mA; IE =0. : V(BR)CBO min. 
Collector cut-off current oh | , 

VCE =30 V . ICEO max. | 
Ie =0;Vcp = 30V ICBO max. 
Emitter cut-off current . . 

OVER OY - IEBO max. 
Base-emitter On-voltage ae , 


_ * Mounted on a ceramic substrate of 15mm x 15 mmx 0,7 mm. 
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6,0 
200 


350 
—55 to +150 
150 


350 


PMBT6428 
50 
60 


100 
10 


10 


560 
660 


PMBT6429 
45 


55 


PMBT6429 


K/W 


mV 
mV 


PMBT6428 > 
PMBT6429 


PMBT6428 | PMBT6429 


Silicon epitaxial transistors 


Collector-emitter saturation voltage 


lc = 10 mA; 1B =0,5 mA VCEsat max. 0,2 V 

lc = 100 mA;!B=5mA VCEsat max. 0,6 OM 
D.C. current gain | 

lc = 0,1 MA; VceE=5V HEE min. 250 500 

min. 250 500 

ig =O PMA VCE 3 BEE max. 650 1250 

Ic=1mA;VceE=5V hee min. 250 500 

Ic = 10 MA; VceE=5V hee min. 250 500 

ition f f=1 

ss on oe see ay 00 MHz Sa 100 MHz 

C VCE max. 700 MHz 
Output capacitance at f = 1 MHz 

le =0;Vcp=10V Ce max. 3,0 pF 
Input capacitance at f = 1 MHz 

lc =0;VeER=0,5 V Ce max. 8,0 pF 
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PMBTAQO5 
PMBTAO6 


SILICON EPITAXIAL TRANSISTORS 


N-P-N transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications. 
They are primarily intended for use in telephony and professional communication equipment. 


QUICK REFERENCE DATA , 
PMBTAO6 


PMBTAO5 
Collector-base voltage (open emitter) VCBO max. 60 80 V 
Collector-emitter voltage (open base) VCEO max. 60 80 V 
Emitter-base voltage (open collector) VEBO max. 4 V 
Collector current (d.c.) | Ic | max. 500 mA 
Total power dissipation up to Tamb = 25 OC Ptot max. 300 mW 
D.C. current gain 
Ic = 100 MA; VcE=1V hFE min. 50 
Transition frequency at f = 100 MHz 
Ic =10mA; VceE=z2V FT min. 100 MHz 
Collector-emitter saturation voltage | 
lc = 100; |p =10mA VCEsat max. 0,25 V 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. Marking code 
Suen’ “Gancaaa PMBTAOS : P1H 
3 1B] PMBTAOG: P1G 
0,150 
2 0,090 


° ee | mee 
a max 14 2,5 
j 1,2 max 
\ 10° 


7Z66908.9 


\e ul 
aly oo 9! FS] TATE 


TOP VIEW. 


See also Soldering recommendations. 
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PMBTAO5 
PMBTAO6 


RATINGS. 


rn a! 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


PMBTAOS | PMBTAQ6 


- Collector-base voltage VCBO max. 60 80 V 
Collector-emitter voltage (open base) VCEO max. 60 80 V 

_ Emitter-base voltage (open collector) VEBO max. 4 V 
Collector current (d.c.) Ic max. 500 mA 

_ Total power dissipation * 

up to Tamb = 25 PC Prot max. 300 mW 

Storage temperature Tstg —65 to +150 OC 
Junction temperature Tj max. 150 oC 


THERMAL CHARACTERISTICS ** 


Tj = P (Rth j-t + Rthtst Rth sa) + Tamb 
Thermal resistance 
from junction to ambient Rth j-a = 430 K/W 


CHARACTERISTICS | 
~Tamb = 25 OC unless otherwise specified 


PMBTAO5 | PMBTAO6 


Collector-emitter breakdown voltage 4 


Ic =1mA; ip =0 V(BR)CEO min. 60 80 V 
Emitter-base breakdown voltage 

Ic = 0; IE = 100 pA V(BR)EBO min. 4 V 

Collector cut-off current 

VcE = 60V; Ip =0 | ICEO max. 0,1 — pA 
Collector cut-off current 

Vcp = 60 V; Ie =0 max. 0,1 MA 

Vcp = 80 V; Ip =0 eRe max. 0,1 uA 
Saturation voltages 

Ic = 100 mA; IR =10mA VCEsat max. 0,25 V 
Base-emitter on voltage 

Ic =100 mA; VcE=1V © VBE(on) = max. 1,2 Vv 
D.C. current gain 

Ic =10mA; VcE=1V hFE min. 50 

Ic = 100 mA; VceE=1V_ hee min. 50 
Transition frequency at f = 100 MHz 

lc = 10mA; VcE=z=2V fT min. 100 MHz 


we Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0,7 mm. 
** See Thermal characteristics. 


A Pulse test conditions: tp = 300 us; duty cycle < 2%. 
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PMBTA13 
PMBTA14 


N-P-N SMALL-SIGNAL DARLINGTON TRANSISTORS 


N-P-N small-signal darlington transistors in a‘microminiature SMD envelope (SOT-23). 
Designed primarily for preamplifier input applications requiring high input impedance. 
P-N-P complement is the PMBTA63/64. 


QUICK REFERENCE DATA 
Collector-emitter voltage 


VBE =0 | VCES — max. 30 V 
Collector current (d.c.) | Ic max. 300 mA 
Total power dissipation 2 

up to Tamb = 25 PC | | : Prot max. 300 mW 
Junction temperature | Tj - max. 150 °C 
D.C. current gain 

lc =10 mA; VcE=5V PMBTA13 ~=—hfe min. 5000 

PMBTA14 hee min. ~10000 
Transition frequency at f = 100 MHz | : 

Ic=10mMA;VcE=5V_C a fT min. 125 MHz 
MECHANICAL DATA | +) Dimensions in mm 
Fig. 1 SOT-23. | 


Marking code 


PMBTA13: P1M 
PMBTA14: P1N 


0090 — , | 


—>| |~<— 0,1 
105, max 1,4 2,5 
j \ 1,2 max 
eee 10° 
apn | 
/ | 
fae 0,48_94— 
max 7Z66908.9 


TOP VIEW 


See also Soldering recommendations. 
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PMBTA13 
PMBTA14 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage 

VpFE=O0 
Emitter-base voltage (open collector) 
‘Collector current (d.c.) 


Total power dissipation 
up to Tamb = 25 9C* 


Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient* 


CHARACTERISTICS 
Tj =25 OC unless otherwise specified 


Collector-emitter breakdown voltage 
Ic = 100 vA 

Emitter-base cut-off current 
VBE=10V 

Collector-base cut-off current 
Vcp =30V 

D.C. current gain 
lc =10mA; VcfE=5V 


lc = 100 mA; VcfE=5V 


Collector-emitter saturation voltage 
Ic = 100 mA; |B = 0,1 mA 
Base-emitter ON-voltage 
lc = 100 mA; VcF=z=5V 


Transition frequency at f = 100 MHz 
lc =10mA; Vcf=5V 


* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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PMBTA13 
PMBTA14 


PMBTA13 
PMBTA14 


VCBO 


VCES 
VEBO 
Ic 


Prot 


T stg 
qj 


Rth j-a 


V(BR)CES 
lIEBO 
ICBO 
hFE 

NFE 

NFE 

hFE 


VCEsat 


VBE(on) 


'T 


max. 30 
max. 30 
max. 10 
max. 300 
max. 300 
—65 to +150 
max. 150 
430 

min. 30 
max. 0,1 
max. 0,1 
min. 5000 
min. 10 000 
min. 10000 
min. 20000 
max. 1,5 
max. 2,0 
min. 125 


K/W 


MA 


LA 


MHz 


PMBTA4. 
PMBTA43 


SILICON EPITAXIAL TRANSISTORS 


N-P-N transistors in a microminiature (SMD) plastic envelope intended for surface mounted applica- 
tions. They are primarily intended for use in telephony and professional communication equipment. 


QUICK REFERENCE DATA 


PMBTA42 PMBT A43 
Collector-base voltage (open emitter) VcBo 
Collector-emitter voltage (open base) VCEO 
Emitter-base voltage (open collector) VEBO 
Collector current (d.c.) Ic 
Total power dissipation up to Tamp = 35°C — Ptot max. 310 mW 
Junction temperature Tj max. 150 oC 


D.C. current gain > 
lc =10 mA; VceE = 10 V hfe. -. > 40 


Transition frequency at f = 35 MHz 


Ic = 10 mA; VcE = 20 V ae > 50 MHz 
Feedback capacitance at f = 1 MHz oe : 

Ic =0;VcE=20V on < 3 | 4 pF 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. 

3 
5 0,150 
~,0,090 


—>||.— 9,1 
nig max qd 9:8 Marking code 
y \ 1,2 max PMBTA42 = P1D 
ee, 10° 


7Z66908.9 


\y i 
Sa ae YC eC RICE 
TOP VIEW 


See also Soldering recommendations. 
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{ | PMBTA43 = P1E 


765 


766 


PMBTA42 
PMBTA43 


RATINGS | 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
PMBTA42 PMBTA43 

Collector-base voltage (open emitter) VCBO max. 
Collector-emitter voltage (open base) VCEO max. 
Emitter-base voltage (open collector) VEBO max. | 6 V 
Collector current (d.c.) Ic max. 500 mA 
Total power dissipation (note 1) 

up to Tamb = 35 OC Ptot max. 310 mW 
Storage temperature Tstg —65 to +150 oc 
Junction temperature Tj max. 150 OC 


THERMAL CHARACTERISTICS (note 2) 


Tj =P (Rth j++ Rth t-s+ Rth s-a) + Tamb 
Thermal resistance 
from junction to ambient Rth j-a = 430 K/W 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise specified 


PMBTA42 PMBTA43 > 


Collector-emitter breakdown voltage (note 3) 

Ic =1mA;1p=0 V(BR)CEO > 
Collector-base breakdown voltage 

I¢ = 100 vA; IE = 0 V(BR)CBO => 
Emitter-base breakdown voltage 

l—E = 100 uA; Ic =0 V(BR)EBO => 
Collector cut-off current 

iE = 0; Vcp = 200 V 

eso. cae 160 ICBO 
Emitter cut-off current 

lc =0:VpE=6V 

coo. Vae 24 'EBO 
Feedback capacitance at f = 1 MHz 

le =0;Vcp=20V | Cre < 


PAN 


A 


Notes 


1. Mounted on a ceramic substrate: area = 2,5 cm?; thickness 0,7 mm. 
2. See Thermal characteristics. 
3. Pulse test conditions: ty = 300 us; 6 = 0,02. 
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Silicon epitaxial transistors 


PMBTA43 
eee ie nk VCEsat < 0,5 V 
: VBEsat i 0,9 V 

D.C. current gain 

lc= 1mA;VcE=10V > 25 

lc = 10 mA; VcE = 10 V hFE > 40 

Ic = 30 mA; VcE = 10 V > 40 
Transition frequency at f = 100 MHz 

lc = 10 mA; VcE = 20 V tT es 50 MHz 


400 7288761 


(mW). 


7292780 
140 Z 


a eee eS ee 
mee + ttt to a 
Se ee a Oe 
ne ee 


Faas a De eG 
ae es a a 
ee 0 aan a ee 
aes aS FE ae a 
[asa Pe OR Fa aa Fr a ee a 
ee ee ee ee ee es ee 
Fem De a ee eS | a 
i a 


0,1 100 


60 


I¢ (mA) 


Fig. 3 Tj = 25 9C; VCE = 20 V; typical values. 
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1000 


PMBTA42 
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SILICON EPITAXIAL TRANSISTORS 


PMBTA55 
PMBTA56 


P-N-P transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications. 


They are primarily intended for use in telephony and professional communication equipment. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —VcBO max. 
Collector-emitter voltage (open base) —VCEO max. 
Emitter-base voltage (open collector) —VEBO max. 
Collector current (d.c.) —Ic max. 
Total power dissipation up to Tamb = 25 OC Pitot max. 
D.C. current gain 

—Ic = 100 mA; —-VcE=1V hee min. 
Transition frequency at f = 100 MHz 

—lc = 100 mA; -VcE=1V fT min. 
Collector-emitter saturation voltage 

—Ic = 100; IR = 10 mA  VCEsat max. 


MECHANICAL DATA 
Fig. 1 SOT-23. 


TOP VIEW 


See also Soldering recommendations. 


PMBTA55 | PMBTA56 


80 V 
80 V 
4 V 
500 mA 
300 mW 
50 
50 MHz 
0,25 V 


Dimensions in mm 


Marking code 


PMBTASS : P2H 
[B] PMBTASG : P2G 


ge eOEE 


7Z266908.9 
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PMBTA55 
PMBTA56 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 


Total power dissipation * 
up tO Tamb = 25 OC 


Storage temperature 


Junction temperature 


THERMAL CHARACTERISTICS** 


Tj =P (Rth j-t + Rth t-s + Rth s-a) + Tamb 


Thermal resistance 
from junction to ambient 


CHARACTERISTICS 


Tamb = 25 ©C unless otherwise specified 


Collector-emitter breakdown voltage4 


—Ilc =1mA; lB =0 
Emitter-base breakdown voltage 

—lc =0; lE_ = 100 vA 
Collector cut-off current 

—VceE =60V;ip=0 
Collector cut-off current 

—Vcp=60V;!l—-=0 

—Vcp = 80V; IE =0 
Saturation voltages 

—lc = 100 mA; —lB = 10 mA 
Base-emitter on voltage 

—lc = 100 mA; —-VcFE=1V 
D.C. current gain 

—lc = 10 mA; —VcF=1V 

—Ic = 100 mA; —VcE =1V 
Transition frequency at f = 100 MHz 

—lc = 100 mA; —VcE=1V 


* 


** See Thermal characteristics. 


—V(BR)CEO 
—V(BR)EBO 


—ICEO 


—ICBO 


—VCEsat 
—VBE(on) 


NFE 
hFE 


fT 


A Pulse test conditions: tp = 300 us; duty cycle < 2%. 
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max. 
max. 
max. 


max. 


max. 


max. 


min. 


min. 


max. 


max. 
max. 


max. 


max. 


min. 
min. 


min. 


PMBTA55 


300 
—65 to +150 
150 


430 


PMBTA55 


Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0,7 mm. 


PMBTA56 


PMBTA56 


K/W 


LA 


LA 


MHz 


PMBTA63 
PMBTA64 


P-N-P SMALL-SIGNAL DARLINGTON TRANSISTORS 


P-N-P small-signal darlington transistors in a microminiature SMD envelope (SOT-23). 
Designed primarily for preamplifier input applications requiring high input impedance. 
N-P-N complement is the PMBTA13/14. 


QUICK REFERENCE DATA 


Collector-emitter voltage 


VBE =0 —VCES max. 30 V 
Collector current (d.c.) —I¢ max. 500 mA 
Total power dissipation 

up to Tamb = 25 PC Ptot max. 300 mW 
Junction temperature Tj max. 150 °C 
D.C. current gain 

—lc =10mA; -VcE=5V | PMBTA63 hee min. 5000 

PMBTA64 hee min. 10000 
Transition frequency at f = 100 MHz 

—-Ic = 10 mA; —VcE = 50 V fT min. 125 MHz 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-23. 

Marking code 
PMBTA63: P2U 
B | PMBTA64: P2V 
0,150 
0,090 
~~ ’ 
> =|0,2|a[B. 
sgl 0 
0 max 1,4 2,5 : : 
y 1,2. max 
nee \ 10° 


7Z66908.9 


TOP VIEW 


see also Soldering recommendations. 
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PMBTA63 


PMBTA64 

RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Collector-base voltage (open emitter) —VCBO 
Collector-emitter voltage 

VBE =0 —VCES 
Emitter-base voltage (open collector) —VEBO 
Collector current (d.c.) Ic 
Total power dissipation | 

up to Tamb = 25 9C* Prot 
Storage temperature T stg 
Junction temperature | Tj 
THERMAL RESISTANCE 
From junction to ambient* Rth j-a 
CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 
Collector-emitter breakdown voltage 

—Ic¢ = 100 pA —V(BR)CES 
Emitter-base cut-off current 

—VBE=10V —lEBO 
Collector-base cut-off current 

—VcBp=30V —IcBo 
D.C. current gain 

—Ilc = 10 mA; —VcF=5V PMBTA63 hee 

PMBTA64 hee 
—Ic = 100 mA; —VceE=5V PMBTA63 hFe 
PMBTA64 hfe 

Collector-emitter saturation voltage 

—lc = 100 mA; —Ip =0,1 mA —VCEsat 
Base-emitter ON-voltage 

—lc = 100 mA;—-VcFE=5V —VBE (on) 
Transition frequency at f = 100 MHz 
* Mounted on a ceramic substrate of 8 mm x 10 mm x 0,7 mm. 
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max. 30 
max. 30 
max. 10 
max. 500 
max. 500 
—65 to +150 
max. 150 
430 

min 30 
max. 0,1 
max. 0,1 
min 5000 
min. 10000 
min. 10000 
min. 20000 
max. 1,5 
max. 2,0 
min. 125 


K/W 


BA 


MHz 


PMBTAQ2 
PMBTAQ3 


SILICON EPITAXIAL TRANSISTORS 


P-N-P transistors in a microminiature (SMD) plastic envelope intended for surface mounted applications. 


They are primarily intended for use in telephony and professional communication equipment. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 
Total power dissipation up to Tamb = 25 OC 
D.C. current gain 
—Ic = 10 mA; —VcF = 10 V 
Transition frequency at f = 100 MHz 
—lc = 10 mA; —VcE = 20 V 
Collector-base capacitance at f = 1 MHz 
le =0; -Vcp =20V 


MECHANICAL DATA 


Fig. 1 SOT-23. 
3 
2 
10° 
1 max 
/ 
——— 
\ 


see also Soldering recommendations. 


—VcBO max 
—VCEO max 
—VEBO — max 
—Ic max 
Prot max 
hFE min. 
fT min. 
Ceb max. 


TOP VIEW 


PMBTAQ2 | PMBTAQ3 


200 V 

200 V 

5 V 

500 mA 
300 mW 

40 

50 MHz 

6 8 pF 


Dimensions in mm 


Marking code 


PMBTAQ2 : P2D 
PMBTAQ3 : P2E 


7Z66908.9 
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PMBTA92 
PMBTA93 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
PMBTA92 | PMBTA93 

Collector-base voltage (open emitter) —VCBO max. 300 200 V 
Collector-emitter voltage (open base) —VCEO max. 300 200 V 
Emitter-base voltage (open collector) —VEBO max. 5 V 
Collector current (d.c.) —Ic max. 500 mA 
Total power dissipation * | 

up to Tamb = 25 OC Prot max. 300 mW 
Storage temperature T stg —65 to +150 oC 
Junction temperature Tj max. 150 OC 
THERMAL CHARACTERISTICS ** 
Tj =P (Rth j-t+ Rth ts + Rth s-a) + Tamb 
Thermal resistance 

from junction to ambient* Rth j-a = 430 K/W 


CHARACTERISTICS 
Tamb = 25 OC unless otherwise specified 


PMBTA92_ | PMBTA93 


Collector-emitter breakdown voltage 


—lc = 1mA; Ip =0 —V(BR)CEO min. 
Collector-base breakdown voltage 

—Ic = 100 vA; I~ = 0 —V(BR)CBO Min. 
Collector cut-off current 

—Vcp = 200 V; I—p =0 max. 

—Vcp = 160 V; Ip =0 —ICBO max. 
Emitter-base breakdown voltage 

—lE— = 100 pA; Ic =0 —V(BR)EBO min. 5 V 
Emitter cut-off current . 

Ic =0;-VBpE=3V —lIEBO max. 0,1 MA 
Collector-base capacitance 

at f= 1 MHz; 

le =0;-—Vcp =20V Ceb max. 6 8 pF 
Saturation voltages 

—I¢ = 20 mA; —lp=2mMA —VCEsat max. 0,5 V 

—Ic¢ = 20 mA; -lp=2mA —VBEsat max. 0,9 V 
D.C. current gain 4 

—Ic =1mA;—VcE=10V hFE min. 25 

—lc =10 mA; —VcE = 10 V HFE min, 40 

—Ic = 30 mA; —VcE = 10 V hFE min. 25 


* Mounted on a ceramic substrate: area = 10 x 8 mm; thickness = 0,7 mm. 


** See Thermal characteristics. 
4 Pulse test conditions: tp = 300 us; duty cycle < 2%. 
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PMLL5225B 
to 
PMLL5267B 


VOLTAGE REGULATOR DIODES FOR SURFACE MOUNTING 


Silicon planar diodes in a SOD-80 envelope intended for use as low-power voltage stabilizers or voltage 
references. 

The series consists of 43 types with nominal working voltages ranging from 3,0 V to 75 V. 

The SM diode is a leadless diode in a hermetically sealed glass SOD-80 envelope with tin-plated metal 
discs at each end. It is suitable for ‘‘automatic placement”’ and as such can withstand immersion soldering. 


The diodes are delivered on ‘super 8”’ tape. 


QUICK REFERENCE DATA 


Working voltage range VZ nom. 3,0to 75 V 
Working voltage tolerance +5 % 
Total power dissipation Prot max. 500 mW 
Non-repetitive peak reverse power dissipation 

Tj = 55 °C; tp = 8,3 ms, square wave | P7SM max. 10 W 
Junction temperature Tj —65 to + 200 °C 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOD-80. 


7Z91084.1 


Cathode indicated by yellow band. 
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PMLL5225B 
to 
PMLL5267B 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Average forward current (averaged 


over any 20 ms period) IF(AV) max. 250 mA 
Repetitive peak forward current l-ERM max. 250 mA 
Total power dissipation 

if flanges are kept at Tflange = 75 PC Prot max. 500 mW 
Derating factor 4 mW/K 
Non-repetitive peak reverse power dissipation 

Tj = 55 °C; ty = 8,3 ms, square wave P7SmM max. 10 W 
Storage temperature Tstg —65 to + 200 °C 
Junction temperature Tj —65 to+ 200 °C 


CHARACTERISTICS 
Tamb = 25 °C unless otherwise stated 


Forward voltage 3 
Ip = 200 mA VF max. 1,1 V 


type working test max. Zener differential reverse test temp. 
number voltage current impedance resistance current voltage coeff. 
VZ IZtest 22T iff IR VR SZ 
(V) (mA) (Q) (92) (uA) (V) (% /K) 
at Iz7test at IZtest at IZK = at VR 
0,25 mA |} 
(note 1) (note 2) (note 2) (note 3) 
nom. max. max. max. 

PMLL5225B |} 3,0 20 29 1600 50 1,0 —0,075 
PMLL5226B 33 20 28 1600 25 1,0 —0,070 
PMLL5227B 3,6 20 — 24 1700 15 1,0 —0,065 
PMLL5228B_ 3,9 20 23 1900 10 1,0 —0,060 
PMLL5229B 43 20 22 2000 5 1,0 + 0,055 
PMLL5230B 47 20 19 | 1900 5 2,0 + 0,030 
PMLL5231B 5,1 20 17 1600 5 2,0 + 0,030 
PMLL5232B 5,6 20 11 1600 5 3,0 + 0,038 
PMLL5233B 6,0 20 7 1600 5 3,5 + 0,038 
PMLL5234B 6,2 20 7 1000 5 4,0 + 0,045 
PMLL5235B 6,8 20 5 750 3 5,0 + 0,050 
PMLL5236B 7,5 20 6 500 3 6,0 + 0,058 
PMLL5237B 8,2 20 8 500 3 6,5 + 0,062 
PMLL5238B 8,7 20 8 600 3 6,5 + 0,065 
PMLL5239B 9,1 20 10 600 3 7,0 + 0,068 
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PMLL5225B 


Voltage regulator diodes for surface mounting to 
PMLL5267B 
type working test max. Zener differential reverse test temp. 
number voltage current impedance resistance current voltage coeff. 
Vz IZtest Z2T diff IR VR SZ 
(V) (mA) (Q) (Q) (uA) (V) (% /K) «— 
at I7test at IZtest at IZK = at VR 
0,25 mA 
(note 1) (note 2) (note 2) (note 3) 
nom. max. max. max. 
PMLL5240B 10 20 17 600 3 8,0 + 0,075 
PMLL5241B 11 20 22 600 2 8,4 + 0,076 
PMLL5242B 12 20 30 600 1 9,1 + 0,077 
PMLL5243B 13 9,5 13 600 0,5 9,9 + 0,079 
PMLL5244B 14 9,0 15 600 0,1 10 + 0,082 
PMLL5245B 15 8,5 16 600 0,1 11 + 0,082 
PMLL5246B 16 7,8 17 600 0,1 12 + 0,083 
PMLL5247B 17 7,4 19 600 0,1 13 + 0,084 
PMLL5248B 18 7,0 21 600 0,1 14 + 0,085 
PMLL5249B 19 6,6 23 600 0,1 14 + 0,086 
PMLL5250B 20. 6,2 25 600 0,1 15 + 0,086 
PMLL5251B 22 5,6 | 29 600 0,1 17 + 0,087 
PMLL5252B 24 5,2 | 33 600 0,1 18 + 0,088 
PMLL5253B 25 5,0 35 600 0,1 19 + 0,089 
~PMLL5254B 27 4,6 4) 600 0,1 21 + 0,090 
PMLL5255B 28 4,5 44 600 0,1 21 + 0,091 
PMLL5256B 30 4,2 49 600 0,1 23 + 0,091 
PMLL5257B 33 3,8 58 700 0,1 25 + 0,092 
PMLL5258B 36 3,4 70 700 0,1 27 + 0,093 
PMLL5259B 39 3,2 80 800 0,1 30 + 0,094 
PMLL5260B 43 3,0 93 900 0,1 33 + 0,095 
PMLL5261B 47 2,7 105 1000 0,1 36 + 0,095 
PMLL5262B 51 2,5 125 1100 0,1 39 + 0,096 
PMLL5263B 56 2,2 150 1300 0,1 43 + 0,096 
PMLL5264B 60 2,1 170 1400 0,1 46 + 0,097 
PMLL5265B 62 2,0 185 1400 0,1 47 + 0,097 
PMLL5266B 68 1,8 230 1600 0,1 52 + 0,097 
PMLL5267B 75 1,7 270 1700 0,1 56 + 0,098 
Notes 


1. Vz is measured with device at thermal equilibrium while held in clips in still air at 25 OC. 
2. lac rms) = 10% of IZtest resp. 174, 60 Hz superimposed. 


3. For types PMLL5225B to PMLL5242B the current Iz = 7,5 mA; for PMLL5243B and higher 
IZ = IZtest. Testpoints at Ty = 25 OC, T> = 125 OC. 
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Fig. 3 Total power dissipation 
versus flange temperature 
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Fig. 4 Thermal impedance versus pulse duration. 
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PXT3904 


SILICON PLANAR EPITAXIAL TRANSISTOR 


N-P-N transistor in a SOT-89 envelope primarily intended for high-speed, saturated switching 
applications for industrial service. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) VCBO max. 60 V 


Collector-emitter voltage (open base) VCEO max. 40 V 
Collector current (d.c.) Ic max. 200 mA 
Total power dissipation at Tamp = 25 OC Prot max. 1,0 W 
Junction temperature Tj max. 150 9C 
D.C. current gain 
= = > 100 
lc =10 mA; VcE=1V | hFE 2 300 
Transistion frequency at f = 100 MHz 
Ic = 10 mA; VcE = 20 V : fT 2 300 MHz 
Storage time 
[Con = 10 MA; IBon = —!Boff=1MA | ts < 200 ns 
MECHANICAL DATA Dimensions in mm 
Fig.1 SOT-89. | 
Marking code 
, P1A 
amine ae 
= 2 


“ur | 0,13) | B™) : 7Z69230.6 


ar 


BOTTOM VIEW 
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PXT3904 


780 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Collector-base voltage (open emitter) 
Collector-emitter voltage (open base) 
Emitter-base voltage (open collector) 
Collector current (d.c.) 

Total power dissipation at Tamp = 25 °C* 
Storage temperature 


Junction temperature 


THERMAL RESISTANCE 


From junction to ambient in free air 


CHARACTERISTICS 
Tj = 25 OC unless otherwise specified 


Currents at reverse biased emitter junction 
VceE = 30V;—VBE=3V 


Saturation voltages 
Ilc=10mA;lp=1mMA 


lc =50 mA; lB =5mA 


D.C. current gain 
lc =0,1 mA; VcE=1V 
lc=1mA;VceE=1V 
lc=10mA;VcE=z1V 
lc = 50 mA; VcE=1V 
Ic = 100 MA; VcE=1V 
Collector capacitance at 100 kHz <f <1 MHz 
lE=le=0;Vcp=5V 
Emitter capacitance at 100 kHz <f <1 MHz 
Ic=lce=0; VER =05V 
Transition frequency at f = 100 MHz 
Ic = 10 MA; VCE = 20 V; Tamb = 25 9C 
Noise figure at Rs = 1 kQQ 
Ic = 100 pA; VcE=5V 
f= 10 Hz to 15,7 KHZ; Tamb = 25 OC 


* Mounted on a ceramic substrate area = 2,5 cm?; thickness = 0,7 mm. 
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VCBO 
VCEO 
VEBO 
Ic 
Ptot 

T stg 


Ce 


T 


max. 60 
max. 40 
max. 6 
max. 200 
max. 1,0 

—55 to +150 
max. 150 
= 125 
< 50 
< 50 
ae 200 

~ 650 to 850 
< 300 
< 950 
> 40 
> 70 
> 100 
=< 300 
> 60 
eo 30 
< 4,0 
< 8,0 
> 300 
< 5,0 


K/W 


nA 
nA 


mV 
mV 


mV 
mV 


pF 


pF 


MHz 


dB 


Silicon planar epitaxial transistor PXT3904 


h-parameters (common emitter) 
Ic =1mMA; VcE = 10 V; f = 1 KHZ; Tampb = 25 OC 


Input impedance hie 1 to 10 kQ 
Reverse voltage transfer ratio hre 0,5 to 8x104 
Small-signal current gain hfe 100 to 400 
Output admittance hoe 1 to 40 uS 


Switching times 
Turn-on time (see Figs 2 and 3) when switched from 
—VBEoff = 0,5 V to ICon = 10 MA; !Bon = 1 MA 
Delay time td = 35 ns 
Rise time tr < 35 ns 


7Z74965 


: 4 7274966 
Fig. 2 Input waveform; ty < 1 ns; tp = 300 ns; Fig. 3 Delay and rise time test circuit; total 
6 = 0,02. shunt capacitance of test jig and connectors 


Cs <4 pF; scope impedance = 10 M22. 
Turn-off time (see Figs 4 and 5) 
ICon = 10 mA; IBon = —!Boff = 1 MA 
Storage time ts < 200 ns 
Fall time tf <— 50 ns 


7274968 


7274967 


Fig. 4 Input waveform; t¢ < 1 ns; Fig. 5 Storage and fall time test circuit; total 
10 us < tp < 500 ys; § = 0,02. shunt capacitance of test jig and connectors 
Cs <4 pF; scope impedance = 10 M2. 
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SILICON PLANAR EPITAXIAL TRANSISTOR 


P-N-P transistor in a SOT-89 envelope primarily intended for high-speed, saturated switching 
applications for industrial service. 


QUICK REFERENCE DATA 


Collector-base voltage (open emitter) —-VCBO- max. 40 V 
Collector-emitter voltage (open base) —-VCEQ max. 40 V 
Collector current (d.c.) —I¢ max. 200 mA 
Total power dissipation at Tambp = 25 OC Ptot max. 1,0 W 
Junction temperature Tj max. 150 °C 
D.C. current gain 
aie ion aves 1V hrE p ana 
Transition frequency at f = 100 MHz 
—lc = 10 mA; —VcE = 20 V tT > 250 MHz 
Storage time 
—lCon = 10 mA; —I Bon = |Boff = 1 MA ts < 225 ns 
MECHANICAL DATA Dimensions in mm 
Fig. 1 SOT-89. 
Marking code 
P2A 
ma ta *, 
2 


7Z269230.6 


0,37 


BOTTOM VIEW 
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PXT3906 


RATINGS | 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Collector-base voltage (open emitter) —VCBO max. 40 V 
Collector-emitter voltage (open base) —VCEO max. 40 V 
Emitter-base voltage (open collector) —VERO max. 5 V 
Collector current (d.c.) —Ic max. 200 mA 
Total power dissipation at Tamb = 25 °C* Ptot max. 1,0 W 
Storage temperature T stg —55 to +150 OC 
Junction temperature Tj max. 150 9C 


THERMAL RESISTANCE 
From junction to ambient in free air™ Rth j-a = 125 K/W 


CHARACTERISTICS 
c= 25 OC unless otherwise specified 


Currents at reverse biased emitter junction 


2 = —ICEX < 50 nA 
ats = 4 _ 
VcE = 30V;+ VBE =3V +I1BEX < 50 nA 
Saturation voltages 
—Ic = 10 mA; —Ip = 1mA =NCEsat. gi ou ny 
_ _ —VCEsat < 400 mV 
—Ic = 50 mA; —-Ip=5 mA VBE sat Z 950 mV 
D.C. current gain 
—l¢ = 0,1 mA; -VcE=1V hFE > 60 
—lc =1mA;—VcE=1V hee > 80 
> 
—Ilc =10mA;--Vcfe=1V hFE 2 
—lc =50mA;—-VcE=1V | hFE > 60 
—Ic = 100 mA; —VcFE =1V | hFE > 30 
Collector capacitance at 100 kHz <f <1 MHz 
l—E =le=0;—-VcRp=5V Co < 4,9 pF 
Emitter capacitance at 100 kHz <f <1 MHz | 
Ic =le=0;-Vep=05V Ce < 10 pF 
Transition frequency at f = 100 MHz 
—I¢ = 10 mA; —VcE = 20 V; Tamb = 25 OC fT > 250 MHz 
Noise figure at Rs = 1 kQ | 
—Ic = 100 vA; —VcE =5V 
f = 10 Hz to 15,7 kHz; Tamb = 25 PC F < 4,0 dB 


* Mounted on a ceramic substrate area = 2,5 cm?; thickness = 0,7 mm. 
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Silicon planar epitaxial transistor 


h-parameters (common emitter) 


PXT3906 


—I¢ =1mA;—VcE = 10 V; f = 1 kHz; Tamb = 25 OC 


Input impedance 
Reverse voltage transfer ratio 
Small-signal current gain 


Output admittance 


Switching times 


Turn-on time (see Figs 2 and 3) when switched from 
+V BEoff 0,5 V to ~—IlCon = 10 mA; —IlBon =1mA 


Delay time 


Rise time 


— 10,6 


—> t- —____— ty > 7274969 


Fig. 2 Input waveform; tr <1 ns; tp = 300 ns; 
6 = 0,02. 


Turn-off time (see Figs 4 and 5) 
—ICon = 10 mA; —l Bon = IBoff = 1 MA 
Storage time 


Fall time 


— 10,9 


7274971 


Fig. 4 Input waveform; tf < 1 ns; 
10 us < tp < 500 us; 6 = 0,02. 


hie 2to 12 kQ 
hre 0,1 to 10x10°* 
hfe 100 to 400 

hoe 3 to 60 uS 
tq < 35 ns 
tr <i 35 ns 

—3V 
2752 
Vv 


! 

1 
—— 
a 

l 


eee | 


7Z74970 


Fig. 3 Delay and rise time test circuit; total 
shunt capacitance of test jig and connectors 
Cy, <4 pF; scope impedance = 10 MQ. 


Ts < 225 ns 
tf < 75 ns 
—3V 


7274972 


Fig. 5 Storage and fall time test circuit; total 
shunt capacitance of test jig and connectors 
Cy, < 4 pF; scope impedance = 10 MQ2. 
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Envelopes for surface mounted devices ENVELOPES 


MECHANICAL DATA Dimensions in mm 
(European projection) 


SOT-23 
0,150 
soe 
ZL a 
0,1 
10° ia Iona ow 
max me 
x \ 10° 
PT a 
4 | 
—_— ws 0 48 0 > 
max 7Z66908.9 
TOP VIEW 
SOT-89 


\ Fl] colteges 
“Ok = 88 (2x) 71269230.6 
0,37 9 
<(i5]> 
= (50) 
BOTTOM VIEW 


July 1987 787 


ENVELOPES Envelopes for surface mounted devices 


MECHANICAL DATA Dimensions in mm 


(European projection) 


SOD-80 
7Z91084.1 
SOT-143 
ae ecrna 
i 2,5 
1,2 max 


7285014.6 


TOP VIEW 
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INDEX OF TYPE NUMBERS 


The inclusion of a type number in this publication does not necessarily imply its availability. 


type no. book section type no. book section type no. book section 
BAS29 S7/S1 Mm/SD BAV99 S7/S1 
BAS31 $7/S1 Mm /SD BAV 100 $7/51 
BAS32 $7/S1 Mm/SD BAV 101 $7/S1 
BAS35 S7/51 Mm /SD BAV 102 $7/S1 
BAS 45 S1 SD BAV103 S7/S1 
BAS56 $1/S7 SD /Mm BAW56 57/51 
BAT 17 $7/S1 Mm/T BAW62 S1 
BAT18 $7/S1 Mm /T BAX 12 51 
BAT54 S1/S7 SD/Mm BAX 14 S1 
BAT74 $1/S7 SD /Mm BAX18 S 4 
BATS8 1 S1 T BAY80 S1 
BAT82 $1 T BB112 S1 
BAT83 51 T BB119 S1 
BAT85 S1 T BB130 51 
BAT86 S1 T BB204B S1 
BAG82 BAV1O —_ S11 SD BB204G_ 51 
BA683 BAV 18 $1 SD BB212 $1 
BAS 11 BAV19 $1 SD BB215 S7/S1 
BAS15 BAV20 $1 SD BB219 S7/S1 
BAS 16 BAV21 S1 SD BB405B S1 
BAS17 Mm/Vrg BAV23 S7/S1 Mm/SD BB417 S1 
BAS 19 Mm/SD BAV45 $1 Sp BB809 51 
BAS20 Mm/SD BAV45A S1 Sp BBIOIA $1 
BAS21 Mm/SD BAV70 S7/S1 Mm/SD BB909B 51 
BAS28 Mm/SD BAV74 Si 5D . BBY3 1 S7/S1 
Mm = Microminiature semiconductors Sp = Special diodes 
for hybrid circuits T = Tuner diodes 
SD = Small-signal diodes Vrg = Voltage regulator diodes 
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typeno. book 


section 


typeno. book typeno. book _ section 
BBY39 BC639 53 5m BCW69;R 
BBY40 BC640 $3 Sm BCW70;R 
BC 107 BC807. S7 Mim BCW71;R 
BC108 BC808 S7 Mm BCW72;R 
~ BC109 BC817 S7 Mim BCW81;R 
BC140 BC818— S7 Mm BCW89;R 
BC 141 .BC846 S7 Mm BCX17;R 
BC146 BC847 S7: Mm BCX18;R 
BC +60 BC8 48 S7 Mm BCX19;R 
~—BC161 BC849 S7 Mm BCX20;R 
- BC177 BC850 S7 Mm ~BCX51 
BC178 BC856 S7 Mm BCX52 
BC 179 BC857 S7 Mm BCX53 
BC200 BC858 S7 Mm BCX54 
BC264A Bc859° $7 Mm - BCX55 
BC264B BC860 S7 Mm BCX56 
BC264C BC868 S7 Mm BCX70* 
BC264D BC869 S7 Mm BCX7 1* 
BC327;Aa ° BCF29;R_ $7 Mm BCY56 
BC328 BCF30;R_ S7 Mm BCY57 
BC337;A BCF32;R $7 Mm BCY58 
BC338 BCF33;R  S7 Mm BCY59 
~BC368 BCF70;R_ $7 Mm BCY70 
BC369 BCF81;R S7 Mm BCY71 
BC375 - BCV26 S7 Mm BCY72 
BC376 BCV27 S7 Mm BCY78 
BC5 46 BCV61 S7 Mm BCY79 
BC547 BCV62 S7 Mm BCY87 
BC548 BCV63 S7 Mm BCY88 
BC549. BCV64 S7 Mm BCY89 
Bc550 BcV65 S7 Mm BD131 
BC556 BCV71;R S7 Mm BD132 
BC557 BCV72:R $7 Mm BD135 
BC558 BCW29;:R S7 Mm BD136 
BC559 BCW30;R $7 Mm BD137 
BC560 BCW31;R S7 Mm BD138 
BC635 BCW32;R $7 _ Mm BD139 
BC636 | BCW33;R S7 Mm BD140 
BC637 Bcw60* $7 Min BD201 
BC638 — BCWOo* S7 Mm BD202 
- = series 
FET = Field-effect transistors = P = Low-frequency power transistors 
Mim. = Microminiature semiconductors Sm = Small-signal transistors 
= Tuner diodes 


for hybrid circuits : T 
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type no. book section 


BD203 
BD204 
BD226 
BD227 
BD228 


BD229 
BD230 
BD231 
BD233 
BD234 


BD235 
BD236 
BD237 
BD238 
BD239 


BD239A 
BD239B 
BD239C 
BD240 

BD240A 


BD240B 
BD240C 
BD241 

BD241A 
BD241B 


BD241C 
BD242 

BD242A 
BD242B 
BD242C 


BD243 
BD243A 
BD243B 
BD243C 
BD244 


BD244A 
BD244B 
BD244C 
BD329 
BD330 


P = Low-frequency power transistors 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
54a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


uw wcHm Uw UV 


type no. 


BD331 
BD332 
BD333 
BD334 
BD335 


BD336 
BD337 
BD338 
BD433 
BD434 


BD435 
BD436 
BD437 
BD438 
BD645 


BD6 46 
BD647 
BD648 
BD649 
BD650 


BD651 
BD652 
BD675 
BD676 
BD677 


BD678 
BD679 
BD680 
BDO68 1 
BD682 


BD683 
BD684 
BD8 13 
BD8 14 
BD815 


BD8 16 
BD817 
BD8 18 
BD825 
BD826 


book 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 


54a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


section 


enzo 


ke tO TO I TO mw UMW Ut 


wid Vis w rm Uy UD coo UW oO cw UMW US 


rd TO ro OS 


orm Uw to 


type no. 


BD827 
BD828 
BD829 
BD830 
BD839 


BD840 
BD841 
BD842 
BD843 
BD8 44 


BD845 
BD8 46 
BD847 
BD8 48 
BD849 


BD850 
BD933 
BD934 
BD935 
BD9 36 


BD937 
BD938 
BD939 
BD940 
BD941 


BD942 
BD943 
BD944 
BD945 
BD946 


BD947 
BD948 
BD949 
BD950 
BD951 


BD952 
BD953 
BD954 
BD955 
BD956 


S4a 


book section 
S4a 
$4a 
S4a 
S4a 
S4a 


uwutw US 


S4a 
S4a 
S4a 
S4a 
S4a 


oa rg tom 


S4a 
S4a 
S4a 


more os 


S4a 


S4a 
S4a 
54a 
S4a 
54a 


um Udo 


54a 
S4a 
S4a 
S4a 
54a 


ro UO rs Oo 6 


S4a 
S4a 
S4a 
S4a 
S4a 


TO rg UO ro tO 


54a 
S4a 
S4a 
S4a 
S4a 


mS UO ro TU to 


S4a 
S4a 
S4a 
S4a 
S4a 


wm wc 3s 


| 
| 
I 
\ 
j 
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BDT20 
BDT21 
BDT29 
BDT29A 
BDT29B 


BDT29C 
BDT30 

BDT30A 
BDT30B 
BDT30C 


BDT31 
BDT31A 
BDT31B 
BDT3 1C 
BDT32 


BDT32A 
BDT32B 
BDT32C 
BDT41 

BDT41A 


BDT41B 
BDT41C 
BDT42 


BDT42A 


BDT42B 


BDT42C 
BDT51 
BDT52 
BDT53 
BDT54 


BDT55 
BDT56 
BDT57 
BDT58 
BDT60 


BDT60A 
BDT60B 
BDT60C 
BDT61 

BDT61A 
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type no. book section 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
$4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 


gm tuorm tot ro 'd wh cow UO wd Oy UO go TU hs uw Toro UO ro SO muy urs 


eum Us SO 


P = Low-frequency power transistors 


type no. 


BDT61B 
BDT6 1C 
BDT62 

BDT62A 
BDT62B 


BDT62C 
BDT63 

BDT63A 
BDT63B 
BDT63C 


BDT64 
BDT64A 
BDT64B 
BDT64C 
BDT65 


BDT65A 
BDT65B 
BDT65C 
BDT8 1 
BDT82 


BDT83 
BDT84 
BDT85 
BDT86 
BDT87 


BDT88 
BDT91 
BDT92 
BDT93 
BDT94 


BDT95 
BDT96 
BDV64 
BDV64A 
BDV64B 


BDV64C 
BDV65 
BDV65A 


BDV65B . 


BDV65C 


book 


S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S$4a 
S4a 
S4a 
S4a 


section 


mom Ud orm UU to oO ato So US orm cvs 'U sa Ors Os uw to ws ro TO ny oO rg 


erm Ory 


type no. 


BDV66A 
BDV66B 
BDV66C 
BDV66D 
BDV67A 


BDV67B 
BDV67C 
BDV67D 
BDV9 1 
BDV92 


BDV93 
BDV94 
BDV95 
BDV96 
BDW55 


BDW56 
BDW57 
BDW58 
BDW59 
BDW60 


BDX35 
BDX36 
BDX37 
BDX42 
BDX43 


BDX44 
BDX45 
BDX46 
BDX47 
BDX62 


BDX62A 
BDX62B 
BDX62C 
BDX63 

BDX63A 


BDX63B 
BDX63C 
BDX64 

BDX64A 
BDX64B 


book 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 


S4a 


S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
54a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


section 


oe Uy UO sy mem Ud mg Ot Od um Utd vu; Oty ws UU vupymo ty 


a= aw Bao Mas Bae! 


INDEX 


type no. book section type no. book section 
BDX64C S4a P BF247A BF579 S7 Mm 
BDX65 S4a P BF247B BF583 S4b HVP 
BDX65A S4a P BF247C BF585 S4b HVP 
BDX65B S4a P BF256A BF587 S4b HVP 
BDX65C S4a P BF256B BF591 S4b HVP 
BDX66 S4a P BF256C BF593 S4b HVP 
BDX66A S4a P BF324 BF620 S7 Mm 
BDX66B S4a Pp BF370 BF621 S7 Mm 
BDX66C S4a Pp BF410A BF622 S7 Mm 
BDX67 S4a P BF410B BF623 $7 Mm 
BDX67A S4a P BF410C BF660;R_ S77 Min 
BDX67B S4a P BF410D FET BF689K $10 WBT 
BDX67C S4a Pp BF419 BF763 S10 WBT 
BDX68 S4a P BF 420 $3 Sm BF767 S7 Mm 
BDX68A S4a P BF421 Sm BF819 S4b HVP 
BDX68B S4a P BF 422 S3 Sm BF820 S7 Mm 
BDX68C S4a P BF423 $3 Sm BF821 S7 Mm 
BDX69 S4a P BF 450 $3 Sm BF822 S7 Mm 
BDX69A S4a ‘Pp - BF451 $3 Sm BF823 S7 Mm 
BDX69B S4a P - BF457 S4b HVP BF824 S7 Mm 
BDX69C 8 S4a P BF458 S4b HVP BF840 S7 Mm 
BDX77 s4a P BF459 S4b HVP BF841 S7 Mm 
BDX78 S4a P BF469 S4b HVP BF857 S4b HVP 
BDX9 1 s4a P BF470 S4b HVP BF858 S4b HVP 
BDX92 S4a P BF471 S4b HVP BF859 S4b HVP 
BDX93 S4a P BF472 S4b HVP BF869 S4b HVP 
BDX94 S4a P BF483 $3 Sm BF870 S4b HVP 
BDX95 $4a_ P BF485 $3 Sm BF871 S4b HVP 
BDX96 S4a P BF487 $3 Sm BF872 S4b HVP 
BDY90 s4a P BF494 53 Sm BF926 $3 Sm 
BDY9YOA S4a P BF495 $3 Sm BF936 C3 Sm 
BDY9 1 S4a P BF 496 S3 Sm BF939 S3 Sm 
BDY92 S4a Pp BF510 S7/S5  Mm/FET BF960 S5 FET 
BFE 198 S3 Sm BF511 S7/S5 Mm/FET BF964 S5 FET 
BF199 S3 Sm BF512 $7/S5 Mm /FET BF966 S5 FET 
BF240 53 Sm BF513 S7/S5  Mm/FET BF967 S3 Sm 
BF241 $3 Sm BF536 S7 Mm BF970 S3 Sm 
BF245A 55 FET BF550;R_ S77 Mm BF979 53 Sm 
BF245B S5 FET BF569 S7 Mm BF980 S5 FET 
BF245c = $5 FET BF570 S7 Mm BF98 1 55 FET 


= Low-frequency power transistors 
= Small-signal transistors 
WBT = Wideband transistors 


FET = Field-effect transistors P 

HVP = High-voltage power transistors sm 

Mm _ = Microniature semiconductors 
for hybrid circuits 
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* 


Vim 


RT 


BFG67 
BFG9OA 
BFG92A 


BFG93A 


BFG96 


BFG195 
BFP90A 
BFP91A 
BFP96 
BFQ10 


BFQ11 
BFQ12 
BFQ13 
BFQ14 
BFQ15 


BFQ16 
BFQ17 
BFQ18A 
BFQ19 
BFQ22S 


BFQ23 
BFQ23C 
BFQ24 
BFQ32 
BFQ32C 


= series 
FET = Field-effect transistors | 
= Microminiature semiconductors — 


book | 


$5 

$7/S5 
$7/S5 
$7/S5 
$7/S5 


$7/S5 
S7 
§7/S5 
S7 
$7 


S10 
$10 
S10 
510 
S10 


S7 

S10 
510 
S10 
$10 


section 


FET 


Mm/FET 
Mm / FET 
Mm /FET 
Mm /FET 


Mm/FET 
Mm/FET 
Mm/FET 
Mm/FET 
Mm/FET 


WBT 
WBT 
WBT 
WBT 
WBT 


Mm 

WBT 
WBT 
WBT 
WBT 


WBT 
WBT 
WBT 
WBT 
FET 


FET 
FET 
FET 
FET 
FET 


FET 
Mm /WBT 
Mm /WBT 
Mm /WBT 
WBT 


WBT 
WBT 
WBT 
WBT 
WBT 


ah neta athe emer ements emmatrr—frestssentne tliat Arrest rr ahha ait gs nema tri 


for hybrid circuits. 
RFP = R.F. power transistors and modules 


= Tripler 
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type no. 


BFQ32M 
BFQ32S 
BFQ33 
BFQ33C 
BFQ34 


BFQ34T 
BFQ42 
BFQ43 
BFQ43S 
BFQ51 


BFQ5S1C 
BFQ52 
BFQ53 
BFQ63 
BFQ65 


BFQ66 
BFQ67 
BFQ68 
BFQ136 
BFR29 


BFR30 
BFR3 1 
BFR49 
BFR53 
BFR53R 


BFR54 
BFR64 
BFR65 
BFR84 
BFR90 


BFRIOA 
BFR 1 
BFR91A 
BFR92 
BFR9ZA 


BFR92AR 
BFR92R | 


BFR93 
BFRI3A 


BFR93AR 


$7/510 
$7/S10 


S7 
S7 
57/510 
S7/S10 
S7 


Sm = Smalil-signal transistors 


section 


WBT 
WBT 
WBT 
WBT 
WBT 


WBT 
RFP 
RFP 
RFP 
WBT 


WBT 
WBT 
WBT 
WBT 
WBT 


WBT 
Mm /WBT 
WBT 
WBT 
FET 


Mm / FET 
Mm /FET 
WBT 
Mm /WBT 
Mm 


Sm 

WBT 
WBT 
FET - 
WBT 


WBT 
WBT 
WBT 
Mm /WBT 
Mm /WBT 


Mm 
Mm 
Mm /WBT 


Mm/WBT 


Mm 


type no. book 
BFR93R = S7 
BFR94 $10 
BFR95 $10 
BFR9I6 $10 
BFR96S S10 
BFR101A;B S7/S5 
BFS17 S7/S10 
BFS17A $10 
BFS17R = $7 
BFS18;R $7 
BFS19;R $7 
BFS20;R $7 
BFS21 S5 
BFS21A $5 
BFS22A = S6 
BFS23A S6 
BFT24 S10 
BFT25 $7/$10 
BFT25R = S7 
BFT44 $3 
BFT45 $3 
BFT46 $7/S5 
BFT92 $7/S10 
BFT92R~ = S7 
BFT93 S$7/S10 
BFT93R S7 
BFW10 $5 
BFW11 55 
BFW12 $5 
BFW13 55 
BFW16A $10 
BFW17A $10 
BFW30 $10 
BFW6 1 55 
BFW92 $10 
BFW92A $10 
BFW93 S10 
BFX29 53 
BFX30 S3 
BFX34 $3 


ThM = Thyristor modules 
WBM = Wideband hybrid IC modules 
WBT = Wideband transistors | 


section 


Mm 

WBT 
WBT 
WBT 
WBT 


Mm/FET 
Mm/WBT 
WBT 

Mm 

Mm 


Mm 
Mm 
FET 
FET 
RFP 


RFP 
WBT 
Mm/WBT 
Mm 

Sm 


Sm 
Mm /FET 
Mm /WBT 
Mm 
Mm/WBT | 


Mm 

FET 
FET 
FET 
FET 


WBT 
WBT 
WBT 
FET 
WBT 


WBT 
WBT 
Su 
Sm 
Sm 


* 


FET 


type no. 


BFX84 
BFX85 


BFX86 
BFX87 
BFX88 


BFX89 
BFY50 
BFY5 1 
BFY52 
BFY55 


BFY90 
BG2000 
BG2097 
BGD 102 
BGD102E 


BGD104 
BGD104E 
BGD502 
BGD504 
BGX885 


BGY22 
BGY22A 
BGY23 
BGY23A 
BGY32 


BGY33 
BGY35 
BGY36 
BGY40A 
BGY40B 


BGY41A 
BGY41B 
BGY43 

BGY45A 
BGY45B 


BGY46A 
BGY46B 
BGY47 * 
BGY48 * 
BGY50 


= series 


section 


WBT 
Sm 
Sm 
Sm 
Sm 


WBT 
RT 
RT 
WBM 
WBM 


WBM 
WBM 
WBM 
WBM 
WBM 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
WBM 


= Field-effect transistors 


type no. 


BGY5 1 
BGY52 
BGY53 
BGY54 
BGY55 


BGY56 
BGY57 
BGY58 
BGY58A 
BGY59 


BGY60 
BGY6 1 
BGY65 
BGY67 
BGY67A 


BGY70 
BGY7 4 
BGY74 
BGY75 
BGY78 


BGY84 
BGY84A 
BGY85 
BGY85A 
BGY86 


BGY87 
BGY88 
BGY9OA 
BGY9IOB 
BGY93 * 


BGY94 * 
BGY95A 
BGY95B 
BGY96A 
BGY96B 


BGY584A 
BGYS85A 
BGY586 
BGY587 
BLF 146 


RFP =R.F. power transistors and modules 


book 


S10 


$10 


S10 
510 
$10 


510 
S10 
510 
S10 
$10 


S10 
$10 
S10 
510 
S10 


510 
S10 
510 
S10 
510 


S10 
510 
$10 
510 
$10 


"$10 


S10 
S6 
S6 
56 


S6 
S6 
S6 
S6 
S6 


510 
S10 
S10 
S10 
S6 


section. 


WBM 
WBM 
WBM 
WBM 
WBM 


WBM 
WBM 
WBM 
WBM 
WBM 


WBE 
WBM 
WRM 
WBM 
WBM 


WBM 
WBM 
WBM 


“WBM 


WBM 


WBM 
WBM 
WBM 
WBM 
WBM 


WBM 
WBM 


_ RFP 


RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


.WBM 


WBM 
WBM 
WBM 


RFP/FET 


type no. 


BLF242 
BLF244 
BLF245 
BLT90/SL 
BLT91/SL 


BLU20/ 12 
BLU30/ 12 
BLU45/12 
BLU50 


BLT92/SL 
| BLU5 14 
BLUS2 
BLU53 
BLU60/12 
BLU97 
BLUIS . 
BLUSS 
“BLV10 
~BLV11 
| BLV20 


 BLV21 
BLV25_ 
BLV30 
BLV30/12 
BLV31 


BLV32F 
BLV33 


| BLV33F. 


BLV36 
BLV45/12 


BLV57 
BLV59 
BLV75/12 
BLV80/28 
BLV9O. 


BLV90/SL | 


BLV9 1 
BLV91/5L 
BLV92 
BLV9 3 


ThM = Thyristor modules 


WBM = Wideband hybrid IC modules 
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section 


RFP/FET 
RFP/FET 
RFP/FET 
RFP 
RFP 


RFP 
RFP 


RFP 


RFP 
RFP 


RFP 
RFP 
RFP. 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 


‘ RFP 


’ RFP 


RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 


~ RFP 


RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


796 


type no. book 


BLV94 S6 
BLV95 S6 
BLV97 S6 
| BLV98 S6 
BLV99 S6 
BLW29 S6 
BLW31 S6 
BLW32 56 
BLW33 S6 
BLW34 S6 
BLW5OF S6 
BLW60 56 
BLW60C S6 
BLW76 S6 
BLW77 S6 
BLW78 56 
BLW79 S6 
BLW80 56 
BLW8 1 S6 
BLW83 S6 
BLW84 $6 
BLW85 56 
BLW86 S6 
BLW87 S6 
BLW89 S6 
BLW90 56 
BLW9 1 S6 
BLW95 56 
BLW96 S6 
BLW97 56 
BLW98 S6 
BLW99 S6 
BLX13 S6 
BLX13C $6 
BLX14 S6 
BLX15 S6 
BLX39 S6 
BLX65 S6 
BLX65E S6 
BLX65ES S6 


section 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


RFP 
RFP 
RFP 
RFP 
RFP 


FET = Field-effect transistors 
Mm = Microminiature semiconductors — 
for hybrid circuits | 


PDT = Photodiodes or transistors 
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type no. book section 
BLX67 S6 RFP 
BLX68 S6 RFP 
BLX69A S6 RFP 
BLX91A 56 RFP 
BLX91CB S6 RFP 
BLX92A S6 RFP 
BLX93A S6 RFP 
BLX94A 8 S6. RFP 
BLX94C S6 RFP 
BLX95 S6 RFP 
BLZ96 S6 RFP 
BLX97 56 RFP 
BLX98 S6 RFP 
BLY87A S6 RFP 
BLY87C S6 RFP 
BLY88A S6 RFP 
BLY88C S6 RFP 
BLY89A S6 RFP 
BLY89C S6 RFP 
BLY9O S6 RFP 
BLYI1A S6 RFP 
BLY91C S6 RFP 
BLY92A S6 RFP 
BLY92C S6 RFP 
BLYI3A S6 RFP 
BLY93C S6 RFP 
BLY94 S6 RFP 
BPF24 S8b PDT 
BPW22A S8a/b PDT 
BPW50 S8a/b PDT 
BPW7 1 S8b PDT 
BPX25 S8b PDT 
BPX29 S8b PDT 
BPX40 58b PDT 
BPX41 S8b PDT 
BPX42 S8b PDT 
BPX61 S8b PDT 
BPX61P S8b PDT 
BPX71 S8b PDT 
BPX72 S8b PDT 


RFP = R.F. power transistors and modules 


typeno. book 


BR100/03 $2b_ 
BR101 $3 
BR210* 

BR216* 

BR220* 


BRY39 
BRY56 
BRY6 1 
BRY62 
BS 107 


BS170 


BSD10 
BSD12 
BSD20 
BSD22 


BSD212 
BSD213 
BSD2 14 
BSD215 
BSR12;R 


BSR13;R 
BSR14;R 
BSR15;R 
BSR16;R 
BSR17;R 


BSR17A;R 
BSR18;R 

BSR18A;R 
BSR19; A 
BSR20; A 


BSR30 
BSR3 1 
BSR32 
BSR33 
BSR40 


BSR41 
BSR42 
BSR43 
BSR50 
BSR5 1 


Sm = Small-signal transistors 


Th 


= Thyristors 


section 


type no. book 


BSR52 S3 


BSR56 §7/S5 
BSR57 $7/S5 
BSR58 57/55 


BSR60 53 
BSR61 53 
BSR62 S3 
BS538 53 
BSS50 S3 
BSS51 53 
BSS52 $3 
BSS60 53 
BSS61 $3 
BSS62 $3 
BSS63;R S7 
BSS64;R S77 
BSS68 S3 
BSS83 55/7 
BST15 S7 
BST 16 $7 
BST39 S7 
BST40 S7 
BST50 S7 
BST51 57 
BST52 S7 
BST60 S/ 
BST61 S7 
BST62 S7 
BST7OA = =S5 
BST72A 8 S5 
BST74A = S55 
BST76A = S5 
BST78 S5 


BST80 $5/57 
BST82 S5/S7 


BST84 $5/S7 
BST86 S$5/S7 


BST90 S5 

BST97 S5 

BST100 $5 
. = series 


section 


Sm 
Mm/FET 
Mm/FET 
Mm/FET 
Sm 


Sm 
Sm 
Sm 
Sm 
Sm 


Sm 


Sm 


Sm 
Sm 
Mm 


Mm 
Sm 
FET /Mm 
Mm 
Mm 


Mm 
Mm 
Mm 
Mm 
Mm 


Mm 
Mm 
Mm 
FET 
FET 


FET 
FET 
FET 
FET/Mm 
FET/Mm 


FET/Mm 
FET/Mm 
FET 
FET 
FET 


FET = Field-effect transistors 


Mim = Microminiature semiconductors 


for hybrid circuits 
Sm = Small-signal transistors 


type no. book 


BST110 = S5 


BST120 =S5/S7 
BST122 S5/S7 


BSV15 53 
BSV16 S3 
BSV17 $3 
BSV52;R_ S7 
BSV64 53 
BSV78 $5 
BSV79 55 
BSV80 $5 
BSV8 1 $5 
BSW66A = S33 
BSW67A = 83 
BSW68A = S33 
BSX19 53 
BSX20 S3 
BSX45 $3 
BSX46 $3 
BSX47 53 
BSX59 S3 
BSX60 $3 
BSX61 $3 
BSYI5A = 3 
BT136*  S2b 
BT136F* S2b 
BT137* S2b 
BT137F* S2b 
BT138*  S2b 
BT138F* S2b 
BT139*  S2b 
BTi39F* S2b 
BT145* S2b 
BT149* S2b 
BT 150 S2b 
BT151* S2b 
BT1I51F* S2b 
BT152* S2b 
BT153 S2b 
BT157*  S2b 


SP = Low-frequency switching power transistors 
Th = Thyristors 
Tri = Triacs 


section 


FET 
FET /Mm 
FET /Mm 
Sm 

Sm 

Sm 

Mm 

Sm 


typeno. book 


BT 169* S2b 
BTA140* S2b 
BTR59* S2b 


BTS59*  S2b 
BTV58*  S2b 
BTV59*  $2b 
BIV59D* $2b 
BTV60*  $2b 
BIV6OD* $2b 
BTV70*  $2b 
BIV70D* S2b 
BTW23*  S$2b 
BTW38*  S2b 
BTW40*  $2b 
BTW42*  $2b 
BTW43* © S2b 
BTW45*  S2b 
BTW58*  $2b 
BTW62*  S2b 
BTW62D* $2b 
BTW63*  S2b 
BTY79*  $2b 
BTY91* S2b 
BU426 = S4b 
BU426A  S4b 
BU433  S4b 
BU505 = S4b 
BUSO6 =» S4b 
BU506D 4b 
BUSO8A  S4b 
BU508D S4b 
BU705 $4b 
BU706 = S4b 
BU706D  $4b 
BU806 = S4b 
BU807. ~—s- S4b 
BU808 = S4b 
BU824  S4b 
BU826 = S4b 
BUP22*  S4b 
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Th 
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typeno. book section type no. book section type no. book _ section 


BUP23* BUZ10A = S9 BUZ/2A 
BUS11;A BUz 11 59 3 BUZ73A 
BUS12;A BUZ11A S9 BUZ74 

BUS13;A BUZ 14 59 BUZ74A 
BUS14;A BUZ 15 BUZ76 © 


BUS21* BUZ20 BUZ76A 
BUS22* BUZ21 BUZ80 
BUS23* BUZ23 BUZ80A 
BUT11;A BUzZ24 BUZ83 
BUT11A BUZ25 BUZ83A 


BUT11AF BUZ30 BUZ84 

BUV82 BUZ3 1 BUZ84A 

BUV8 3 BUZ 32 BY224* 
BUV89 BUZ33 BY225* 
BUVIO;A BUZ34 BY228 Si 


BY229* S2a 
BY229F* S2a 
BY249* S2a 


BUW11;A BUZ35 
BUW12;A BUZ36 
BUW13;A BUZ40 


% 


BUW84 
BUW85 


BUX46;A 
BUX47;A 
BUX48;A 
BUX80 
BUX8 1 


BUX82 
BUX83 
BUX8 4 
BUX84F 
BUX85 


BUX85F 
BUX86 
BUX87 
BUX88 
BUX9O 


BUX98 
BUX98A 
BUX99 
BUY89 
BUZ 10 


= series 


BUZ41A 
BUZ42 


BUZ43 
BUZ44A 
BUZ45 
BUZ45A 
BUZ45B 


BUZ45C 
BUZ46 

BUZ50A 
BUZ50B 
BUZ53A 


BUZ54 
BUZ54A 
BUZ60 
BUZ60B 
BUZ63 


BUZ63B 
BUZ64 
BUZ7 1 


BUZ/1A - 


BUZ72 


BY260* 
BY26 1* 


BY329* 
BY359* 
BY 438 
BY448 
BY458 


BY505 
BY509 
BY527 
BY584 
BY588 


BY609 
BY6 10 
BY614 
BY619 
BY620 


BY627 
BY707 
BY 708 
BY709 
BY710 


S2a 
S2a 


S2a 
S2a 
$1 
51 


S1 


S1 


BAAwWwDa AWDwmAaD BmAamanaA Dn v2 Men oi ie = Ee) 


ADWmWDADA 


PM = Power MOS transistors 
R = Rectifier diodes SLABS ak oe 
SP = Low-frequency switching power transistors 


798 May 1987 


type no. book section type no. book 


BY711 S1 R 
BY712 S1 R 
BY713 S1 R 
BY714 S1 R 
BYD13 * Si R 


BYD14 * S31 R 
BYD17 * S1 R 
BYD33 * S1 R 
BYD37 * S1 R 
BYD73 * S1 R 


BYD74 * S1 R 
BYD77 * S51 R 
BYM26 * S1 R 
BYM36 * S1 R 
BYM56 * S1 R 


BYP21* S2a R 
BYP22* S2a R 
BYP59* S2a R 
BYQ28* S2a R 
BYR29* S2a R 


BYR29F* S2a R 
BYT28* S2a R 
BYT79* S2a R 
BYV10 S1 R 
BYV18* S2a R 


BYV19* S2a R 
BYV20* S2a R 
BYV21* S2a R 
BYV22* S2a R 
BYV23* S2a R 


BYV24* S2a R 
BYV26 * S$1/S2a R 
BYV27* S1/S2a R 
BYV28* S$1/S2a_ R 
BYV29* S2a R 


BYV29F* S2a R 
BYV30* S2a R 
BYV31* $2a R 
BYV32* S2a R 
BYV32F* S2a R 


. = series 
LED = Light-emitting diodes 
M = Microwave transistors 


Mm _ = Microminiature semiconductors 
for hybrid circuits 
Ph = Photoconductive devices 


BYV33* 
BYV33F* 
BYV34* 
BYV36 * 
BYV39* 


BYV42* 
BYV43* 
BYV43F* 
BYV44* 
BYV60* 


BYV72* 
BYV73* 
BYV74* 
BYV79* 
BYV92* 


BYV95A 
BYV95B 
BYV95C 
BYV96D 
BYV96E 


BYW25* 
BYW29* 
BYW29F* 
BYW30* 
BYW3 1* 


BYW54 
BYW55 
BYW56 
BYW92* 
BYW93* 


BYW95A 
BYWI5B 
BYW95C 
BYW96D 
BYW96E 


BYX10G 
BYX25* 
BYX30* 
BYX32* 
BYX38* 


section typeno. book 
S2a R BYX39* S2a 
S2a R BYX42* S2a 
S2a R BYX46* S2a 
S1 R BYX50* S2a 
S2a R BYX52* S2a 
S2a R BYX56* S2a 
S2a R BYX90G S1 
S2a R BYX96* S2a 
S2a R BYX97* S2a 
S2a R BYX98* S2a 
S$2a R BYX99* S2a 
S2a R BZD23 S1 
S2a R BZD27 $1 
S2a R BZTO3 S1 
S2a R BZV10 $1 
51 R BZV11 S1 
$1 R BZV1i2 $1 
51 R B2V13 $1 
S1 R B2ZV14 S1 
S1 R BZV37 $1 
S2a R BZV46 $1 
S2a R BZV49* $1/S7 
S2a R BZV55* S7 
S2a R B2V80 S1 
S2a R BZV81 S1 
$1 R BZV85 * $1 
S1 R BZWO3 * S1 
S1 R B2W14 S1 
S2a R BZW86* S2a 
S2a R BZ2Xx55 * $1 
S1 R BZX70* S2a 
$1 R BZX75 * $1 
S1 R BZX79* S1 
51 R B2x84* S7/S1 
$1 R BZY91* S2a 
S1 R B2ZY93* S2a 
S2a R CFX13 S11 
S$2a R CFX21 S11 
S2a R CFX30 S11 
S2a R CFX31 S11 


PhC = Photocouplers 
R = Rectifier diodes 
TS = Transient suppressor diodes 
Vrf = Voltage reference diodes 
Vrg = Voltage regulator diodes 
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section 


Vrg 
Vrg/Mm 
Mm 

Vrf 


Vrg 
Mm/Vrg 
Vrg 


Vrg 


aS SS 


799 


INDEX 


typeno. book: section type no. book section type no. book section 


CFX32 S11 M CQS54 S8a LED CQW60A(L)S8a LED 
CFX33 S11 M CQS82L S8a LED CQW6OU(L)S8a LED 
CNG35 S8b Phc CQS82AL S8a LED CQW61(L) S8a LED 
CNG36 S8b Phc CQS84L = =S8a LED CQW62(L) S8a — ~LED 
CNR36 S8b Phc CQOS86L S8a LED CQW89A S8a/b 
CNX2 1 S8b Phc CQ593 S8a LED CcQw93 S8a 
CNX35 S8b Phc  CQS9I3E S8a LED CQwg95 S8a LED 
CNX35U) S8b Phc CQS93L = =6S8a LED CQW97 S8a LED 
CNX36 S8b Phc CQs95 S8a LED CQX24(L) S8a LED 
CNX36U S8b Phc CQS95E S8a LED CQX51(L) S8a LED 
CNX38 S8b Phc CQS95L S8a LED CQOX54(L) S8a LED 
CNX38U S8b Phc CQS97 $8a LED CQX54D S8a LED 
CNX39 S8b Phc CQS97TE S8a LED CQOX64(L) S8a LED 
CNX39U S8b Phc CQS97L S8a LED CQx64D S8a LED 
CNX44 S8b Phc CQT1OB S8a LED CQX74(L) S8a LED 
CNX44A S8b Phc CQT24 S8a | LED CQX74D S8a LED 
CNX46 S8b Phc CQT60 S8a LED CQY11B S8b LED 
CNX48 S8b Phc CQT70 $8a LED CQY11C S8b LED 
CNX48U) = S8b Phc CQT80L S8a LED CQY24B(L)S8a LED 
CNX62 S8b Phc CQV70(L) S8a LED CQY49B S8b LED 
CNX72 S8b Phc CQV70A(L)S8a LED CQOY49C S8b LED 
CNX82 S8b Phc CQV70U(L)S8a LED CQY50 S8b LED 
CNX83 S8b Phc CQV71A(L)S8a LED CQY52 S8b LED 
CNX9 1 S8b Phc CQV72(L) S8a LED CQY535  S8b LED 
CNX92 S8b Phc CQV80L S8a LED CQY54A S8a LED 
CNY17-1 S8b Phc CQV8OAL S8a LED CQY58A S8a/b 
CNY17-2 S8b Phc CQV80UL S8a LED CQY89A S8a/b I 
CNY17-3 S8b Phc CQOV81L S8a LED CQOY94B(L)S8a LED 
CNY50 S8b Phc CQV82L S8a LED CQY95B S8a LED 
CNY57 S8b Phc CQW10A(L)S8a LED CQY96(L) S8a LED 
CNY57A S8b Phc CQW10B(L)S8a LED CQY9O7TA S8a LED 
CNY57AU) S8b Phc CQW10U(L)S8a LED Fresnel- S8b 6A 
CNY57U S8b Phc CQW11B(L)S8a LED lens 
CNY62 S8b Phc CQW12B(L)S8a LED H11A1 S8b Phc 
CNY63 S8b Phc CQW20A S8a LED H11A2 
CQF24 S8b Ph CQWw2 1 S8a LED H11A3 
CQL10A S8b Ph CQW22 S8a LED H11A4 S8b Phc 
CQL1I3A S8b Ph CQW24(L) S8a LED H11A5 S8b Phc 
CQL16 S8b Ph CQw54 S8a LED H11B1 S8b Phc 
CQS51L S8a LED CQW60(L) S8a LED H11B2 

. = series 

A = Accessories M = Microwave transistors 

| = Infrared devices PhC = Photocouplers 

LED = Light-emitting diodes SEN = Sensors 
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type no. book — section type no. book section type no. book section 


H11B3 LTE42005S S11 M OM345 S10 WBM 
H11B255 S8b Phc LTE42008R 511 M 0M350 S10 WBM 
KMZ 10A $13 SEN LTE42012R S11 M OM360 S10 WBM 
KMZ 10B $13 SEN LV1721E50OR S11 M OM36 1 510 WBM 
KMZ 10C LV2024E45R $11 M 0OM370 $10 WBM 
KP100A LV2327E40R S11 M OM386B S13 SEN 
KP101A $13 SEN LV3742E16R S11 M OM386M $13 SEN 
KPZ20G $13 SEN LV3742E24R S11 M 0M387B $13 SEN 
KPZ21G $13 SEN LWE2015R = $11 M 0M387M $13 SEN 
KTY8 1* LWE2025R- =S11 M OM388B $13 SEN 
KTY83* LZ1418E100RS1 1 M OM389B $13 SEN 
KTY8 4* 513 EN MCA230 S8b Phc 0M931 S4a P 
LAE2Z001R S11 M MCA231 S8b Phc OM961 S4a_ P 
LAE4001Q Sit M MCA255 S8b Phc 0SB9115 S2Qa_ St 
LAE4001R S1i M MCT2 S8b Phc OSB9215 S2a St 
LAE4002S Sii M MCT26 S8b Phe 0SB9415 S2Qa St 
LAE6000Q Sii M MKB12040WS S11. M OSM9115 S2a_ St 
LBE1004R S11 M MKB12100WS S11. M 05M9215 S2a St 
LBE1010R S11 M MKB12140W S11. M OSM9415 S2a St 
LBE20035 Sit M MO6075B2002S11 M OSM9510 S2a_ St 
LBE2005Q S11 M MO6075B4002S11 M 0SM9511 SQa St 
LBE2008T S11 M MRB12175YR S11 M 0SM95 12 S2a St 
LBE2009S S11 M MRB12350YR S11 M 0559115 S2a St 
LCE1010OR S11 M MS1011B700YS11 M 0S$9215 S2a St 
LCE2003S S11 M MS6075B8002ZS11 M 0559415 S2a St 
LCE2005Q S11 M MSB12900Y S11 M P2105 SBb I 
LCE2008T S11 M MZ0912B75Y S11 M PBMF4391 s5 FET 
LCE2009S S11 M MZ0912B150YS11 M PBMF 4392 S§ FET 
LJE42002T S11 M OM286; M S13 SEN PBMF4393 = S5 FET 
LKE1004R S11 M OM287; M S13 SEN PDFi001U. S11. M 
LKE2002T S11 M 0M320 S10 WBM PDE1003U S11 M 
LKE2004T S11 M OM32 1 S10 WBM PDE 1005U S11 M 
LKE2015T S11 M OM322 S10 WBM PDE1010U S11 M 
LKE21004R S11 M 0M323 S10 WBM PEE1001U S11 M 
LKE21015T S11 M OM323A S10 WBM PEE1003U S11 M 
LKE21050T S11 M 0M335 S10 WBM PEE 1005U S11 M 
LKE27010R S11 M OM336 S10 WBM PEE1010U S11 M 
LKE27025R $11 M OM337 S10  WBM PH2222;R $3 Sm 
LKE32002T S11 M OM337A $10 WBM . PH2222A;R_ S3 Sm 
LKE32004T $11 M 0M339 S10  WBM PH2369 $3 Sm 

FET = Field-effect transistors R= Rectifier diodes 

| = Infrared devices SD =Small-signal diodes 

M = Microwave transistors SEN = Sensors 

Mm = Microminiature semiconductors Sm =Small-signal transistors _ 

for hybrid circuits SP = Low-frequency switching power transistors 
P = Low-frequency power transistors | St = Rectifier stacks 
PhC = Photocouplers WBM = Wideband hybrid IC modules 


May 1987 801 


INDEX 


type no. book — section type no. book — section type no. book section 


PH2907;R = $3 PMLL4448 = $1 SD RZ1214B60W $11 M 
PH2907A;R $3 PMLL5225B R21214B65Y S11 M 
PH2955T S4a to S1/S7 SD RZ1214B125WS 11 M 
PH3055T 54a PMLL5267B R2Z1214B125YS11 M 
PH5415 S3 PO044 S8b Phc RZ1214B150YS11 M 


PH5416 $3 PO44A S8b Phe RZ22833B45W S11 M 
PH13002 S4b PPC5OO1T S11 M RZ23135B15U S11 M 
PH 13003 S4b | PQC5OO1T S11 M RZ3135B1i5W S11 M 
PHSD5 1 S2a PTB23001X S11 M R23135B25U S11 M 
PKB3001U $11 PTB23003X $11 M RZ3135B30W S11 M 
PKB3003U S11 PTB23005X S11 M R2B12100Y $11 M 
PKB3005U~—_— S11 PTB32001XK $11 M RZB12350Y S11 M 
PKB12005U) S11 PTB32003X S11 M RZZ21214B300YS11 M 
PKB20010U- $11 PTB32005X $11 M SL5500 S8b Phc 
PKB23001U) $11 PTB42001X S11 M SL5501 S8b 
PKB23003U) $11 PTB42002X $11 M SL5502R S8b 
PKB23005U) S11 PTB42003X S11 M SL5504 S8b = Phc 
PKB25006T $11 7 PV3742B4X $11 M $L5504S S8b Phc 
PKB32001U) S11 PVB42004X_ S11 M ~$L5505S S8b = Phc 
PKB32003U) S11 PXT3904 S7 Mm SL5511 S8b = Phc 
PKB32005U) Si1 PXT3906 S7 Mm TIP29* S4a P 
PMBF 4391 S7 PZ1418B15U S11 M TIP30*% S4a PP 
PMBF4392 S7 PZ21418B30U $11 M TIP31* S4a P. 
PMBF 4392 $7 P2Z1721B12U $11 M TIP32* S4a——?P 
PMBT2222/A S7 PZ1721B25U S11 M TIP33* S4a P 
PMBT2907/A S7 PZ2024B10U S11 M TIP34* S4a P 
PMBT3903/4 S7 PZ2024B20U $11 M TIP41*  S4a_ sp 
PMBT 3906 S7 PZB16035U) S11 M TIP42* S4a P 
PMBT6428/9 S7 PZB27020U) S11 M TIP47 S4a P 
PMBTAO5/06 S7 RPY97 — §8b I TIP48 S4a P 
PMBTA13/14 S7 | RPY 100 S8b [ TIP49 S4a_ P 
PMBTA42/43 $7 RPY101 S8b I TIP50 S4a P 
PMBTA55/56 S7 RPY 102 S8b =6OiL TIP110 S4a P 
PMBTA63/64 S7 RPY103 S8b I TIP111 S4a Pp 
PMBTA92/93 S7 RPY 107 S8b Z TIP112 S4a =P 
PMLL4 148 $1 RPY109 S8b I TIP115— S4a P 
PMLL4150 38 $1 RV3135B5X S11 M.- TIP116 S4a P 

—_PMLL4151 S1 }- RX14274B300YS11 M TIP117 S4a Pp 
PMLL4153 S1 RXB12350Y S11 M TIP120 S4a_ P 
PMLL4446 $1 RZ1214B35Y $11 M TIP121 S4a P 

* = series 

| = Infrared devices R = Rectifier diodes 

M = = Microwave transistors SD = Small-signal diodes 

P = Low-frequency power transistors Vrf = Voltage reference diodes 


PhC = Photocouplers 
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2N2905A 


TIP2955 
TIP3055 
IN821;A 
1N823;A 
1N825;A 


A 


FET = Field-effect transistors 

= Photoconductive devices 
PhC = Photocouplers 

= Rectifier diodes 


Ph 


R 


TIP122 
TIP125 
TIP126 
TIP127 
TIP130 


TIP131 
TIP132 
TIP135 
TIP136 
TIP137 


TIP140 
TIP 141 
TIP145 
TIP 146 
TIP147 


1N827;A 
1N829;A 


1N914 
1N9 16 
1N3879 


1N3880 
1N388 1 
1N3882 
1N3883 
1N3889 


1N3890 
1N3891 
1N3892 
1N3893 
1N3909 


1N3910 
1N3911 
1N3912 
1N3913 


1N4001G 


S4a 
54a 
S4a 
S4a 
S4a 


S4a 
S4a 
S4a 
S4a 
S4a 


S4a 
S4a 


= Accessories 


ocmuusy U uw Vw UD 


mu tyd Utd 


DADA D Aan Dw DA 


AwmWA DW A 


1N4002G 
1N4003G 
1N4004G 
1N4005G 
1N4006G 


1N4007G 
1N4148 
1N4150 
1N4151 
1N4153 


1N4446 
1N4448 
1N4531 
1N4532 
1N5059 


1N5060 

1N5061 

1N5062 

1N5225B 
to 


1N5267B 
2N918 
2N929 
2N930 
2N 1613 


2N1711 
2N1893 
2N2219 
2N2219A 
2N2222 


2N2222A 
2N2297 
2N2368 
2N2369 
2N2369A 


2N2483 
2N2484 
2N2904 
2N2904A 
2N2905 


$1 
51 
S1 
54 
S1 


51 
S1 
$1 
S1 


51 


S1 
51 
S1 
51 
$1 


RFP =R.F. power transistors and modules 


SD 
Sm 


DADA DD 


WBT 


Sm 


Sm 


Sm 


Sm 


2N2906 


2N2906A 


2N2907 


2N2907A 


2N3019 
2N3020 
2N3053 
2N3375 
2N3553 


2N3632 
2N3822 
2N3823 
2N3866 
2N3903 


2N3904 
2N3905 
2N3906 
2N3924 
2N3926 


2N3927 
2N3966 
2N4030 
2N403 1 
2N4032 


2N4033 
2N409 1 
2N4092 
2N409 3 
2N4123 


2N4124 
2N4125 
2N4126 
2N439 1 
2N4392 


2N4393 
2N4427 
2N4856 
2N4857 
2N4858 


= Small-signal diodes 


= Small-signal transistors 


WBT = Wideband transistors 


$3 
53 
$3 
oO 
S3 


53 
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2N4859 $5 
2N4860 $5 
2N4861 $5 
2N5400 $3 
2N5401 $3 
2N5415 $3 
2N5416 $3 
2N5550 $3 
2N5551 $3 
2N6659 $5 
2N6660 $5 
2N6661 55 
4N25 S8b 
4N25A S8b 
4N26 S8b 
4N27 S8b 
4N28 S8b 
4N35 S8b 
4N36 S8b 
4N37 S8b 
4N38 S8b 
4N38A S8b 
502CQF S8b 
503CQF S8b 
504CQL S8b 
516CQF-B S8b 
56201d S4b 
562013 S4b 
56245 S3,10 
—§6246 S3,10 
56261a S4b 
56264 S2a/b 
56295 S2a/b 
56326 S4b 
56339 S4b 
56352 S4b 
56353 S4b 
56354 S4b 
56359b $2,4b 
56359c $2,4b 


A 


Ph 
PhC 
Sm 


= Accessories 
FET = Field-effect transistors 

= Photoconductive devices 
= Photocouplers 
= Small-signal diodes 
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56359d 
56360a 
56363 
56364 
56367 


56368b 
56368c 
56369 
96378 
56379 


56387a,b 
96397 
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DATA HANDBOOK SYSTEM 


DATA HANDBOOK SYSTEM 


Our Data Handbook System comprises more than 60 books with specifications on electronic compo- 
nents, subassemblies and materials. It is made up of four series of handbooks: 


ELECTRON TUBES BLUE 
SEMICONDUCTORS RED 
INTEGRATED CIRCUITS PURPLE 
COMPONENTS AND MATERIALS GREEN 


The contents of each series are listed on pages iv to vii. 


The data handbooks contain all pertinent data available at the time of publication, and each is revised 
and reissued periodically. 


When ratings or specifications differ from those published in the preceding edition they are indicated 
with arrows in the page margin. Where application information is given it is advisory and does not 
form part of the product specification. 


Condensed data on the preferred products of Philips Electronic Components and Materials Division is 
given in our Preferred Type Range catalogue (issued annually). 


Information on current Data Handbooks and on how to obtain a subscription for future issues is 
available from any of the Organizations listed on the back cover. 
Product specialists are at your service and enquiries will be answered promptly. 
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iv 


ELECTRON TUBES (BLUE SERIES) 


The blue series of data handbooks comprises: 


T1 
T2a 
T2b 
T3 
T4 
T5 


T6 


T8 


T9 

T 10 
T11 
T12 
T13 
T15 


T16 


Tubes for r.f. heating 
Transmitting tubes for communications, glass types 
- Transmitting tubes for communications, ceramic types 
Klystrons 
Magnetrons for microwave heating 


Cathode-ray tubes 
Instrument tubes, monitor and display tubes, C.R. tubes for special applications 


Geiger-Miiller tubes 


Colour display systems 
Colour TV picture tubes, colour data graphic display tube assemblies, deflection units 


Photo and electron multipliers 

Plumbicon camera tubes and accessories 
Microwave semiconductors and components 
Vidicon and Newvicon camera tubes 

{mage intensifiers and infrared detectors 
Dry reed switches 


Monochrome tubes and deflection units 
Black and white TV picture tubes, monochrome data graphic display tubes, deflection units 


October 1985 


SEMICONDUCTORS (RED SERIES) 


The red series of data handbooks comprises: 


$1 


S2a 
S2b 
S3 
S4a 
S4b 
S5 
S6 
S7 
S8a 


S8b 


S9 

$10 
$11 
$12 


$13 


$14 


Di 
Soe silicon diodes, voltage regulator diodes (<<. 1,5 W}, voltage reference diodes, 
tuner diodes, rectifier diodes 

Power diodes 

Thyristors and triacs 

Small-signal transistors 

Low-frequency power transistors and hybrid modules 

High-voltage and switching power transistors 

Field-effect transistors 

R.F. power transistors and modules 

Surface mounted semiconductors 

Light-emitting diodes 


Devices for optoelectronics | 
Optocouplers, photosensitive diodes and transistors, infrared light-emitting diodes and 


_ infrared sensitive devices, laser and fibre-optic components 


Power MOS transistors 

Wideband transistors and wideband hybrid IC modules 
Microwave transistors 

Surface acoustic wave devices 


Semiconductor sensors 


Liquid Crystal Displays 


February 1987 
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INTEGRATED CIRCUITS (PURPLE SERIES) 


The purple series of handbooks comprises: 


iCO1 


ICO2a/b 


IC03 


C04 


ICO5N 


ICOGN 


IC08 


ICO9ON 
iC10 


IC11N 


Supplement 
to IC11N 


IC12 
IC13 


IC14 


iC15 


iC16 
iC17 
IC18 


February 1987 


Radic, audio and associated systems 
Bipolar, MOS 


Video and associated systems 
Bipolar, MOS 


Integrated circuits for teleshony 
Bipolar, MOS 


HE4000B tagic family 
CMOS 


HE4000B logic family — uncased ICs 
CMOS 


High-speed CMOS: PC74HC/HCT/HCU 
Logic family 


ECL 10K and 100K logic families 


TTL logic series 


Memories 
MOS, TTL, ECL 


Linear LSI 
Linear LSI 


1?C-bus compatible ICs 


Semi-custom 
Programmable Logic Devices (PLD) 


Microcontrollers and peripherals 
Bipolar, MOS 


FAST TTL logic series 


CMOS integrated circuits for clocks and watches 


Integrated Services Digital Networks (ISDN) 


Microprocessors and peripherals 


published 1986 
published 1986 
published 1986 
published 1986 

published 1984 
published 1986 
published 1986 


published 1986 


new issue 1987 


published 1985 
published 1986 


not yet issued 


new issue 1987 
new issue 1987 
published 1986 


published 1986 


not yet issued 


new issue 1987 


COMPONENTS AND MATERIALS (GREEN SERIES) 


The green series of data handbooks comprises: 


C2 
C3 
C4 
C5 
C6 
C7 
C8 
C9 
C11 


C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 


C22 


Television tuners, coaxial aerial input assemblies 
Loudspeakers 

Ferroxcube potcores, square cores and cross cores 
Ferroxcube for power, audio/video and accelerators 
Synchronous motors and gearboxes 

Variable capacitors 

Variable mains transformers 

Piezoelectric quartz devices 


Varistors, thermistors and sensors 


Potentiometers, encoders and switches 
Fixed resistors 

Electrolytic and solid capacitors 

Ceramic capacitors . 

Permanent magnet materials 

Stepping motors and associated electronics 
Direct current motors 

Piezoelectric ceramics 


Wire-wound components for TVs and monitors 


Film capacitors 


February 1987 
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Electronic components and materials 
for professional, industrial and consumer uses 
from the world-wide Philips Group of Companies 


Argentina: PHILIPS ARGENTINA S.A., Div. Elcoma, Vedia 3892, 1430 BUENOS AIRES, Tel. (01) 541 - 7141 to 7747. 

Australia; PHILIPS INDUSTRIES LTD., Elcoma Division, 11 Waltham Street, ARTARMON, N.S.W. 2064, Tel. (02)439 3322. 

Austria: OSTERREICHISCHE PHILIPS INDUSTRIE G.m.b.H., UB Bauelemente, Triester Str. 64, A-1101 WIEN, Tel. (0222) 6291 11-0. ‘ 
Belgium: N.V. PHILIPS & MBLE ASSOCIATED, 80 Rue Des Deux Gares, B-1070 BRUXELLES, Tel. (02) 525-61-11. 

Brazil: CONSTANTA-IBRAPE; (Active Devices): Av. Brigadeiro Faria Lima, 1735-SAO PAULO-SP, Tel. (011) 211-2600, 

(Passive Devices & Materials): Av. Francisco Monteiro, 702 - RIBEIRAO PIRES-SP, Tel. (011) 459-8211. 

Canada: PHILIPS ELECTRONICS LTD., Elcoma Division, 601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. (416) 292-5161. 

Chile: PHILIPS CHILENAS.A., Av. Santa Maria 0760, SANTIAGO, Tel. (02) 77 38 16. 

Colombia: IND. PHILIPS DE COLOMBIA S.A., c/o IPRELENSO LTD., Cra. 21, No. 56-17, BOGOTA, D.E., Tel. (01) 2497624. 

Denmark: MINIWATT A/S, Strandlodsvej 2, P.O. Box 1919, DK 2300 COPENHAGEN §, Tel. (01) 54 11 33. 

Finland: OY PHILIPS AB, Elcoma Division, Kaivokatu 8, SF-00100 HELSINKI 10, Tel. (90) 17271. 

France: RTC-COMPELEC, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Tel. (01) 43388000. 

Germany (Fed. Republic): VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0. 
Greece: PHILIPS HELLENIQUE S.A., Elcoma Division, No. 15, 25th March Street, GR 17778 TAVROS, Tel. (01) 4894 339/48 94 911. 

Hong Kong: PHILIPS HONG KONG LTD., Elcoma Div., 15/F Philips Ind. Bidg., 24-28 Kung Yip St., KWAI] CHUNG, Tel. (0)-24 51 21. 

India: PEICO ELECTRONICS & ELECTRICALS LTD., Elcoma Dept., Band Box Building, 254-D Dr. Annie Besant Rd., BOMBAY - 400025, Tel. (022) 
4930311/4930590. 

Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Div., Setiabudi II Building, 6th Fl., Jalan H. R. Rasuna Said (P.O. Box 223/KBY) Kuningan, 
JAKARTA 12910, Tel. (021) 517995. 

Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Elcoma Division, Newstead, Clonskeagh, DUBLIN 14, Tel. (01) 693355. 

Italy: PHILIPS S.p.A., Div. Componenti Elcoma, Piazza IV Novembre 3, |-20124 MILANO, Tel, (02) 6752.1. 

Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bidg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. (03) 448-5611. 

(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521. 

Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, Tel. (02) 
794-5011. 

Malaysia: PHILIPS MALAYSIA SDN BHD, Elcoma Div., 345 Jalan Gelugor, 11700 PULAU PINANG, Tel. (04) 870044. 

Mexico: ELECTRONICA, S.Ade C.V., Carr. México-Toluca km. 62.5, TOLUCA, Edo. de México 50140, Tel. Toluca 91 (721) 613-00. 

Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 7837 49. 

New Zealand: PHILIPS NEW ZEALAND LTD., Elcoma Division, 110 Mt. Eden Road, C.P.0. Box 1041, AUCKLAND, Tel. (09) 605-914. 

Norway: NORSK A/S PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. (02) 680200. 

Pakistan: PHILIPS ELECTRICAL CO. OF PAKISTAN LTD., Philips Markaz, M.A. Jinnah Rd., KARACHI-3, Tel. (021) 7257 72. 

Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. (014) 326070. 

Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati Comm. Centre, MAKATI-RIZAL 3116, Tel. (02) 868951 to 59. 
Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. (019) 68 31 21. 

Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502000. 

South Africa: S.A. PHILIPS (Pty) LTD., EDAC Div., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornfontein, JOHANNESBURG 2001, 
Tel. (011) 402-4600/07. 

Spain: MINIWATT S.A., Balmes 22, 08007 BARCELONA, Tel. (03) 301 63 12. 

Sweden: PHILIPS KOMPONENTER A. B., Lidingévagen 50, S-11584 STOCKHOLM, Tel. (08) 7821000. 

Switzerland: PHILIPS A.G., Elcoma Dept., Allmendstrasse 140-142, CH-8027 ZURICH, Tel. (01) 48822 11. 

Taiwan: PHILIPS TAIWAN LTD. 150 Tun Hua North Road, P.O. Box 22978, TAIPEI, Taiwan, Tel. (02) 7120500. 

Thailand: PHILIPS ELECT RICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. (02) 233-6330-9. 

Turkey: TURK PHILIPS TICARETA.S., Elcoma Department, Inénii Cad., No. 78-80, 80090 Ayazpasa ISTANBUL, Tel. (01) 14359 10. 

United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. (01) 5806633. 

United States: (Active Devices & Materials) AMPEREX SALES CORP, Providence Pike, SLATERSVILLE, R.1. 02876, Tel. (401) 762-9000. 

(Passive & Electroméch. Dev.) MEPCO/CENTRALAB, INC., 2001 West Blue Heron Bivd, RIVIERA BEACH, Florida 33404, Tel. (305) 881-3200. 

(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, CA 94088-3409, Tel. (408) 991-2000. 

(Colour picture tubes - Monochrome & Colour display tubes) PHILIPS ECG INC., 50 Johnston St., SENECA FALLS, N.Y. 13148, Tel. (315)568-5881. 
Urugay: LUZILECTRON S.A., Avda Uruguay 1287, RO. Box 907, MONTEVIDEO, Tel. (02) 985395. 

Venuzuela: IND. VENEZOLANAS PHILIPS S.A., c/o MAGNETICAS.A., Calle 6, Ed. Las Tres Jotas, App. Post. 78117, CARACAS, Tel. (02) 2393931. 
For all other countries apply to: Philips Electronic Components and Materials Division, International Business Relations, P.O. Box 218, 

5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtcni 
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